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1.0 Introduction

This quality assurance (QA) review is based upon a rigorous examination of all data generated
from the analyses of the OU-4b and OU-5 soil samples that were collected by Wood Environment
& Infrastructure Solutions, Inc., on November 25 and December 3, 2019, at the Anaconda Copper
Mine Site in Yerington, Nevada. These samples were analyzed by Eurofins TestAmerica, St. Louis
in Missouri. The samples and analyses included in this QA review are specified on Table 1.

This review has been performed with guidance from the “National Functional Guidelines for
Inorganic Data Review” (US EPA, 2/94). This document is not entirely applicable to the type of
analyses and analytical protocols performed on the samples evaluated in this QA review, but it
has been used with professional judgment to aid the data reviewer in the interpretation of the
quality control (QC) analysis results and in the overall evaluation of the sample data
deliverables. It should also be noted that results affected by blank contamination will be
designated with a “UJ” qualifier (not the “U” qualifier typically used when following the National
Functional Guidelines) in order to be consistent with historical project validation protocols.

The reported analytical results are presented as a summary of the data in Section 2. Data were
examined to determine the usability of the analytical results and the compliance relative to the
requirements specified in the published analytical methods and the Site-Wide Quality Assurance
Project Plan Anaconda Copper Mine Site Yerington, Nevada, Update Version 5.1 (September 5,
2018). Qualifier codes have been placed next to results to enable the data user to quickly assess
the qualitative and/or quantitative reliability of any result. This critical QA review identifies data
quality issues for specific samples and specific evaluation criteria. The data qualifications allow the
data’s end-user to best understand the usability of the analytical results. Data not qualified in this
report should be considered valid based on the QC criteria that have been reviewed. Details of this
QA review are presented in Section 1 of this report. This report was prepared to provide a critical
review of the laboratory analyses and reported analytical results. Rigorous QA reviews of
laboratory-generated data routinely identify various problems associated with analytical
measurements, even from the most experienced and capable laboratories.



TABLE 1

SAMPLES INCLUDED IN THIS QUALITY ASSURANCE REVIEW

Laboratory Date
Field Sample Sample Sample Parameter(s)
Identification Identification SDG Matrix  Collected Examined
STSB32 0-0.5 160-36593-1 160-36593-1 Soil 11/25/19 2%%Ra, ?®Ra, Th, U
STSB32_0-0.5MS 160-36593-1MS 160-36593-1 Soil 11/25/19 Th, U
(Matrix Spike)
STSB32_0-0.5MSD 160-36593-1MSD 160-36593-1 Soil 11/25/19 Th, U
(Matrix Spike Duplicate)
STSB32_0-0.5DUP 160-36593-1DUP 160-36593-1 Soil 11/25/19 2%6Ra, ??Ra, Th, U
(Laboratory Duplicate)
STSB32_0.5-3 160-36593-2 160-36593-1 Soil 11/25/19 2%%Ra, ?*®Ra, Th, U
STSB32_3-6 160-36593-3 160-36593-1 Soil 11/25/19 22%6Ra, ??Ra, Th, U
STSB32_6-15 160-36593-4 160-36593-1 Soil 11/25/19 2%6Ra, ??Ra, Th, U
STSB34_0-0.5 160-36593-5 160-36593-1 Soil 11/25/19 2%6Ra, ?®Ra, Th, U
STSB34_0.5-3 160-36593-6 160-36593-1 Soil 11/25/19 22%6Ra, ??Ra, Th, U
STSB34_3-6 160-36593-7 160-36593-1 Soil 11/25/19 2%6Ra, ??Ra, Th, U
STSB34_6-15 160-36593-8 160-36593-1 Soil 11/25/19 2%%Ra, ?®Ra, Th, U
STSB34-FD_3-6 160-36593-9 160-36593-1 Soil 11/25/19 22%6Ra, ??Ra, Th, U
(Field Duplicate of
STSB34_3-6)
STSB33 0-0.5 160-36593-10 160-36593-1 Soil 12/3/19 22%6Ra, ??Ra, Th, U
STSB33_0.5-3 160-36593-11 160-36593-1 Soil 12/3/19 2%6Ra, ??Ra, Th, U
STSB33-FD_0.5-3 160-36593-12 160-36593-1 Soil 12/3/19 2%%Ra, ?®Ra, Th, U
(Field Duplicate of
STSB33_0.5-3)
STSB33_3-6 160-36593-13 160-36593-1 Soil 12/3/19 2%6Ra, ??Ra, Th, U
STSB33_6-15 160-36593-14 160-36593-1 Soil 12/3/19 22%6Ra, ??Ra, Th, U
STSB35_0.5-3 160-36593-15 160-36593-1 Soil 12/3/19 2%6Ra, ??Ra, Th, U
STSB35 0-0.5 160-36593-16 160-36593-1 Soil 12/3/19 2%%Ra, ?*®Ra, Th, U
STSB35_3-6 160-36593-17 160-36593-1 Soil 12/3/19 22%6Ra, ??Ra, Th, U
STSB35_6-15 160-36593-18 160-36593-1 Soil 12/3/19 2%6Ra, ??Ra, Th, U




TABLE 1 (Cont.)

NOTES:

2Ra - Radium-226 by US EPA Method 901.1.
2%Ra - Radium-228 by US EPA Method 901.1.
Th - Total Thorium by SW-846 Method 6020A.

U - Total Uranium by SW-846 Method 6020A.



2.0 Findings

Complete support documentation for this inorganic and radiological QA review is presented in
Section 8.0 of this report.

A. Inorganic Analyses
Twenty-one samples (including QC samples) were analyzed for total thorium and total uranium by

SW-846 Method 6020A. The findings offered in this report for this fraction are based on the items on
the following table:

Acceptable with Not
Item Reviewed Acceptable Qualification Acceptable

Holding Times \

Blank Analysis Results
LCS Results
MS/MSD Results

Laboratory Duplicate Precision \

< | 2 | 2

Serial Dilution Analysis

Detection Limits/Sensitivity

Calibrations

RL Standard Recoveries

Internal Standard Recoveries

Field Duplicate Precision

Analytical Sequence

Sample Preparation

Quantitation of Positive Results

2L |2 |2 |2 |2 |2 |2 |2 |2 |2

Evaluation of Raw Data

Laboratory Duplicate Precision: Acceptable precision and sample representativeness were not
observed (the relative percent difference [RPD] was > 35% when both results were > 5x the
reporting limit [RL]) between the total thorium and total uranium results in the associated laboratory
duplicate analysis. The positive results for total thorium and total uranium in sample STSB32_0-0.5
should be considered estimated and have been flagged “J” on the data tables.

B. Radiological Analyses

Nineteen samples (including QC samples) were analyzed for radium-226 and radium-228 by US EPA
Method 901.1. The findings offered in this report for this fraction are based on the items on the
following table:
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Acceptable with Not
Item Reviewed Acceptable Qualification Acceptable

Holding Times \
Blank Results

LCS Recoveries

Laboratory Duplicate Precision

Efficiency Checks

Background Checks
FWHM Resolution Checks
Centroid Checks

Field Duplicate Precision

2L |22 |2 |2 |2 |2 |2 | <

Quantitation of Results v

Evaluation of Raw Data v

Quantitation of Results: All positive results reported at concentrations greater than the method
detection limit (MDL), but less than the RL, were qualified as estimated and have been flagged “J” on
the data tables.

3.0 Qualifier Summary

A. Inorganic Analyses

Validation Reason for
Analyte(s) SDG(s) Sample(s) Qualifier(s) Qualification(s)
total thorium and 160-36593-1 STSB32_0-0.5 J D — Laboratory
total uranium duplicate imprecision

B. Radiological Analyses

All positive results reported between the MDL and RL have been flagged “J.” (Valid Reason Code: T)
4.0 Overall Assessment

Based on this QA review, the results for total thorium and total uranium in one sample were
qualified as estimated due to laboratory duplicate imprecision. In addition, several radium-228

results were qualified as estimated because positive results were reported between the MDL and
the RL.

w:\arcolyerington dvly5122848\final\validation_report_227 ou4b ou5_st louis 160-36593-1.docx




5.0

Inorganic and Radiological Data Qualifiers and Valid Reason Codes

Inorganic and Radiological Data Qualifiers

U

J

uJ

R

UR

Analyte not detected at the detection limit concentration.

Reported value is an estimated concentration.

Analyte not detected at an estimated detection limit concentration.

These data were rejected and were not used for any purposes.

Page 3

The analyte was not detected. The detection limit is unreliable and may be representative

of a false negative. These data were rejected and are not usable for any purpose.

Valid Reason Codes

TOWTUTATMOSZNIFIXOXROTOZI<KNPOONOARWN =

w:\arcolyerington dvly5122848\final\validation_report_227 ou4b ou5_st louis 160-36593-1.docx

Holding time violation

Method blank contamination

Surrogate recovery

Matrix spike/matrix spike duplicate recovery

Matrix spike/matrix spike duplicate precision outside limits

Laboratory control sample recovery

Field blank contamination

Field duplicate precision outside of limits

Other deficiencies (including cooler temperature)
Absence of supporting QC

ICV, CCV, or column performance check problem
Initial and continuing calibration blank problem
Interference check samples problem
Post-digestion spike outside of QC criteria

MSA correlation coefficient < 0.995, or MSA not done
Serial dilution problem

DFTPP or BFB tuning problem

Initial calibration problem

Internal standard recovery problem

Second-source standard calibration verification problem
Low bias

Retention time problem

Counting time error (radionuclide chemistry)
Detector instability (radionuclide chemistry)
Co-elution of compounds

Value exceeds linear calibration range
Interferences present during analysis

Trace-level compound, poor quantitation
Dual-column precision outside of limits

LCS/LCSD precision outside limits

Lab Dup/Rep precision outside limits

High bias



6.0 Signatures

Report Prepared by,

Uil 7

Danielle Coles
Quality Assurance Chemist

Report Reviewed and Approved by,

adyly

Rock J. Vitale, CEAC
Technical Director of Chemistry/
Principal

ENVIRONMENTAL STANDARDS, INC.
1140 Valley Forge Road

P.O. Box 810

Valley Forge, PA 19482-0810

(610) 935-5577
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Report Reviewed by,
Konstadina Vlahogiani, M.S.

Senior Technical Chemist/
Project Manager

Date: 2/25/20
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7.0 ANALYTICAL RESULTS




Yerington

SDG: 160-36593-1

Lab Sample |160-36593-1 160-36593-10
Field Sample |STSB32_0-0.5 STSB33_0-0.5
Collect Date |11/25/2019 1:25:00 PM 12/3/2019 12:31:00 PM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCI/G 3.01 0.166 1.00 0.438 Y 1.48 0.131 1.00 0.262 Y
15262-20-1 Radium-228 T INITIAL PCI/G 0.910 T 0.185 1.00 0.250 Y 0.714 JT 0.223 1.00 0.206 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 43 JID 0.088 0.20 Y 3.4 0.084 0.19 Y
7440-61-1 Uranium T INITIAL MG/KG 1.0 JID 0.039 0.098 Y 21 0.037 0.093 Y

Page: 1 of 9

Report Generated: 2/25/2020 6:47:22 AM




Yerington

SDG: 160-36593-1

Lab Sample |160-36593-11 160-36593-12
Field Sample | STSB33_0.5-3 STSB33-FD_0.5-3
Collect Date |12/3/2019 12:40:00 PM 12/3/2019 12:48:00 PM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCIIG 1.60 0.113 1.00 0.260 Y 1.58 0.209 1.00 0.288 Y
15262-20-1 Radium-228 T INITIAL PCI/IG 1.05 0.169 1.00 0.222 Y 0.820 JIT 0.345 1.00 0.371 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 5.9 0.092 0.21 Y 6.4 0.086 0.19 Y
7440-61-1 Uranium T INITIAL MG/KG 15 0.041 0.10 Y 1.6 0.038 0.096 Y

Page: 2 of 9

Report Generated: 2/25/2020 6:47:22 AM




Yerington
SDG: 160-36593-1

Lab Sample |160-36593-13 160-36593-14
Field Sample | STSB33_3-6 STSB33_6-15
Collect Date |12/3/2019 12:51:00 PM 12/3/2019 1:05:00 PM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCIIG 1.20 0.316 1.00 0.311 Y 1.68 0.133 1.00 0.300 Y
15262-20-1 Radium-228 T INITIAL PCI/IG 1.95 0.691 1.00 0.568 Y 1.40 0.130 1.00 0.288 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 9.9 0.092 0.21 Y 6.5 0.093 0.21 Y
7440-61-1 Uranium T INITIAL MG/KG 2.3 0.041 0.10 Y 1.9 0.041 0.10 Y

Page: 30of 9

Report Generated: 2/25/2020 6:47:22 AM




Yerington

SDG: 160-36593-1

Lab Sample |160-36593-15 160-36593-16
Field Sample | STSB35_0.5-3 STSB35_0-0.5
Collect Date |12/3/2019 2:41:00 PM 12/3/2019 2:35:00 PM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCIIG 1.71 0.133 1.00 0.270 Y 3.54 0.214 1.00 0.543 Y
15262-20-1 Radium-228 T INITIAL PCIIG 0.715 JT 0.253 1.00 0.275 Y 0.952 JT 0.497 1.00 0.365 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 5.2 0.081 0.18 Y 6.3 0.089 0.20 Y
7440-61-1 Uranium T INITIAL MG/KG 1.2 0.036 0.090 Y 1.6 0.040 0.099 Y

Page: 4 of 9

Report Generated: 2/25/2020 6:47:22 AM




Yerington

SDG: 160-36593-1

Lab Sample |160-36593-17 160-36593-18
Field Sample | STSB35_3-6 STSB35_6-15
Collect Date |12/3/2019 2:54:00 PM 12/3/2019 3:00:00 PM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCIIG 2.34 0.132 1.00 0.332 Y 5.62 0.214 1.00 0.714 Y
15262-20-1 Radium-228 T INITIAL PCI/IG 0.700 JT 0.271 1.00 0.287 Y 1.15 0.354 1.00 0.353 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 5.0 0.082 0.18 Y 55 0.085 0.19 Y
7440-61-1 Uranium T INITIAL MG/KG 1.8 0.037 0.091 Y 2.2 0.038 0.095 Y

Page: 50of 9

Report Generated: 2/25/2020 6:47:22 AM




Yerington

SDG: 160-36593-1

Lab Sample |160-36593-2 160-36593-3
Field Sample | STSB32_0.5-3 STSB32_3-6
Collect Date |11/25/2019 1:40:00 PM 11/25/2019 1:49:00 PM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCIIG 2.49 0.127 1.00 0.343 Y 3.31 0.208 1.00 0.475 Y
15262-20-1 Radium-228 T INITIAL PCI/IG 0.754 JT 0.319 1.00 0.264 Y 1.03 0.360 1.00 0.397 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 6.1 0.088 0.20 Y 4.9 0.086 0.19 Y
7440-61-1 Uranium T INITIAL MG/KG 1.4 0.039 0.098 Y 17 0.038 0.095 Y

Page: 6 of 9

Report Generated: 2/25/2020 6:47:22 AM




Yerington
SDG: 160-36593-1

Lab Sample |160-36593-4 160-36593-5
Field Sample | STSB32_6-15 STSB34_0-0.5
Collect Date |11/25/2019 2:06:00 PM 11/25/2019 3:00:00 PM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCIIG 3.17 0.162 1.00 0.488 Y 1.84 0.145 1.00 0.305 Y
15262-20-1 Radium-228 T INITIAL PCI/IG 1.36 0.336 1.00 0.319 Y 1.07 0.170 1.00 0.271 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 7.6 0.097 0.21 Y 4.7 0.086 0.19 Y
7440-61-1 Uranium T INITIAL MG/KG 2.3 0.043 0.11 Y 14 0.038 0.096 Y

Page: 7 of 9

Report Generated: 2/25/2020 6:47:22 AM




Yerington
SDG: 160-36593-1

Lab Sample |160-36593-6 160-36593-7
Field Sample | STSB34_0.5-3 STSB34_3-6
Collect Date |11/25/2019 3:05:00 PM 11/25/2019 3:12:00 PM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCIIG 2.34 0.158 1.00 0.374 Y 1.90 0.146 1.00 0.298 Y
15262-20-1 Radium-228 T INITIAL PCIIG 0.930 JT 0.289 1.00 0.243 Y 0.863 JT 0.169 1.00 0.184 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 4.6 0.093 0.21 Y 4.7 0.089 0.20 Y
7440-61-1 Uranium T INITIAL MG/KG 1.1 0.041 0.10 Y 1.1 0.040 0.099 Y

Page: 8 of 9

Report Generated: 2/25/2020 6:47:22 AM




Yerington
SDG: 160-36593-1

Lab Sample |160-36593-8 160-36593-9
Field Sample | STSB34_6-15 STSB34-FD_3-6
Collect Date |11/25/2019 3:28:00 PM 11/25/2019 3:13:00 PM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCIIG 2.76 0.270 1.00 0.478 Y 2.15 0.178 1.00 0.362 Y
15262-20-1 Radium-228 T INITIAL PCI/IG 1.56 0.330 1.00 0.452 Y 0.982 JIT 0.215 1.00 0.263 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 16 0.10 0.23 Y 51 0.088 0.20 Y
7440-61-1 Uranium T INITIAL MG/KG 4.3 0.046 0.12 Y 1.2 0.039 0.098 Y

Page: 9 of 9

Report Generated: 2/25/2020 6:47:22 AM




8.0

SUPPORTING DOCUMENTATION







Konstadina VIahogiani

From: Awalt, Jayna <Jayna.Awalt@testamericainc.com>

Sent: Tuesday, February 18, 2020 2:44 PM

To: Konstadina Vlahogiani

Cc: ‘Lombardi, Lynda'; Danielle Coles

Subject: RE: ACMS Yerington OU-4b_OU-5 Soil Sampling - requests for 160-36593-1

Can you reject 36593-1 so that I can upload the level IV with the correct backgrounds for Gamma?

Thanks,

Jayna Awalt
Phone: 314-298-8566

E-mail: jayna.awalt@testamericainc.com

From: Konstadina Vlahogiani [mailto:dvlahogi@envstd.com]

Sent: Tuesday, February 18, 2020 1:38 PM

To: Awalt, Jayna

Cc: 'Lombardi, Lynda'; Danielle Coles

Subject: RE: ACMS Yerington OU-4b_OU-5 Soil Sampling - requests for 160-36593-1

| EXTERNAL EMAIL*

Hi Jayna,
No re-extraction of the sample is required. Nothing further on 6020A.
Thank you for your assistance.

Dina

Konstadina Vlahogiani

Senior Technical Chemist

Environmental Standards, Inc.

1140 Valley Forge Road « PO Box 810 * Valley Forge, PA 19482
610.935.5577 x 405 « www.envstd.com * kvlahogiani@envstd.com

Emergency Response Quality Assurance Hotline: 855.374.7272







We have the following requests for job 160-36593-1.

| 1. For method 901.1, the monthly background provided for detector 8 is dated 11/12/2019. The samples
were analyzed on 12/27/2019. Please provide the monthly background run in December 2019.
2. For method 6020A, the results reported for the lab duplicate sample 160-36593-1 DU are double than
those reported for the parent sample. Could you please check the dilution factor? Also, if you still have
the digest, can you please re-inject it to confirm?

Thanks

Dina

Konstadina Vlahogiani

Senior Technical Chemist

Environmental Standards, Inc.

1140 Valley Forge Road * PO Box 810 - Valley Forge, PA 19482
610.935.5577 x 405 « www.envstd.com ¢ kvlahogiani@envstd.com

Emergency Response Quality Assurance Hotline: 855.374.7272
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Job Number: 160-36593-1
Job Description: ACMS - Yerington OU-4b_OU-5_SOIL
Contract Number: EPSCM 2017-009//BP01498843

For:
Wood E&l Solutions Inc
10940 White Rock Road Suite 190
Rancho Cordova, CA 95670

Attention: Kent Parrish

Approved for release
Jayna K Awalt
Project Manager Il
2/18/2020 1:55 PM

Jayna K Awalt, Project Manager II
13715 Rider Trail North, Earth City, MO, 63045
(314)298-8566
jayna.awalt @testamericainc.com
02/1
Revision: 1

The test results in this report meet NELAP requirements for parameters for which accreditation is required or available. Any exceptions to the NELAP
requirements are noted. Results pertain only to samples listed in this report. Pursuant to NELAP, this report shall not be reproduced, except in full,
without the written approval of the laboratory. This report is confidential and is intended for the sole use of TestAmerica and its client. All questions
regarding this report should be directed to the TestAmerica Project Manager.

Louisiana Lab Certification ID (Non-Potable, Solid/Haz. Material): 106151
Florida Lab Certification ID (Drinking Water): E87689.

The test results in this report relate only to the samples as received by the laboratory and will meet all requirements of the methodology, with any
exceptions noted. This report shall not be reproduced except in full, without the express written approval of the laboratory. All questions should be
directed to the Eurofins TestAmerica Project Manager.

This report has been electronically signed and authorized by the signatory. Electronic signature is intended to be the legally binding equivalent of a
traditionally handwritten signature.

Eurofins TestAmerica, St. Louis
13715 Rider Trail North, Earth City, MO 63045
Tel (314) 298-8566 Fax (314) 298-8757 www.testamericainc.com
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CASE NARRATIVE
Client: Wood E&I Solutions Inc
Project: ACMS - Yerington OU-4b_OU-5_SOIL

Report Number: 160-36593-1
Rev. 1 - The correct monthly background for 901.1 is now included.

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition ail laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

Eurofins TestAmerica, St. Louis attests to the validity of the laboratory data generated by Eurofins TestAmerica facilities reported herein.
All analyses performed by Eurofins TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC
procedures described in the application methods. Eurofins TestAmerica's operations groups have reviewed the data for compliance with
the laboratory QA/QC plan, and data have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any
exceptions to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without
the written approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received™ basis unless otherwise indicated by the presence of a
% solids value in the method header. Ali soil/sediment sample results for radiochemistry analyses are based upon sampie as dried and
disaggregated with the exception of trittum, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the
client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is
sample-specific unless otherwise stated elsewhere in this narrative.

Radiochemistry sample results are reported with the count date/time applied as the Activity Reference Date.

Reference the chain of custody and condition upon receipt report for any vanations on receipt conditions and temperature of samples on
receipt.

Manual Integrations and ROls were performed only when necessary and are in compliance with the laboratory’s standard operating
procedure. Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of Eurofins TestAmerica and its client.

RECEIPT
The samples were received on 12/5/2019 9:30 AM; the samples arrived in good condition, properly preserved and, where required, on
ice. The temperatures of the 2 coolers at receipt time were 2.5° C and 4.1° C.

METALS (ICPMS)

Samples STSB32_0-0.5 (160-36593-1), STSB32_0.5-3 (160-36593-2), STSB32_3-6 (160-36593-3), STSB32_6-15 (160-36593-4),
STSB34_0-0.5 (160-36593-5), STSB34_0.5-3 (160-36593-6), STSB34_3-6 (160-36593-7), STSB34_6-15 (160-36593-8),
STSB34-FD_3-6 (160-36593-9), STSB33_0-0.5 (160-36593-10), STSB33_0.5-3 (160-36593-11), STSB33-FD_0.5-3 (160-36593-12),
STSB33_3-6 (160-36593-13), STSB33_6-15 (160-36593-14), STSB35_0.5-3 (160-36593-15), STSB35_0-0.5 (160-36593-16),
STSB35_3-6 (160-36593-17) and STSB35_6-15 (160-36593-18) were analyzed for metals (ICPMS) in accordance with EPA SW-846
Methods 6020A. The samples were prepared on 12/10/2019 and analyzed on 12/27/2019.

For ICPMS Metals, a 2X dilution was performed. This is a standard dilution that is performed by TestAmerica St. Louis on all samples
analyzed by method SW-846 6020A. The dilution is performed in order to have the matrix of the samples (i.e. the concentration of acids)
match the matrix of the standards used for calibration and instrument quality control purposes. The MDL studies analyzed by this method
undergo the same 2X dilution, and all detection limits are based on this. As such, MDL’s and RL's are not affected by the dilution.
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The sample duplicate (DUP) precision for preparation batch 160-453801 and analytical batch 160-455416 was outside control limits for
Thorium and Uranium. Sample matrix interference is suspected. STSB32_0-0.5 (160-36593-1[DU])

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

PERCENT SOLIDS

Samples STSB32_0-0.5 (160-36593-1), STSB32_0.5-3 (160-36593-2), STSB32_3-6 (160-36593-3), STSB32_6-15 (160-36593-4),
STSB34_0-0.5 (160-36593-5), STSB34_0.5-3 (160-36593-6), STSB34_3-6 (160-36593-7), STSB34_6-15 (160-36593-8),
STSB34-FD_3-6 (160-36593-9), STSB33_0-0.5 (160-36593-10), STSB33_0.5-3 (160-36593-11), STSB33-FD_0.5-3 (160-36593-12),
STSB33_3-6 (160-36593-13), STSB33_6-15 (160-36593-14), STSB35_0.5-3 (160-36593-15), STSB35_0-0.5 (160-36593-16),
STSB35_3-6 (160-36593-17) and STSB35_6-15 (160-36593-18) were analyzed for percent solids in accordance with EPA Method 160.3
MOD. The samples were analyzed on 12/05/2019.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)

Samples STSB32_0-0.5 (160-36593-1), STSB32_0.5-3 (160-36593-2), STSB32_3-6 (160-36593-3), STSB32_6-15 (160-36593-4),
STSB34_0-0.5 (160-36593-5), STSB34_0.5-3 (160-36593-6), STSB34_3-6 (160-36593-7), STSB34_6-15 (160-36593-8),
STSB34-FD_3-6 (160-36593-9), STSB33_0-0.5 (160-36593-10), STSB33_0.5-3 (160-36593-11), STSB33-FD_0.5-3 (160-36593-12),
STSB33_3-6 (160-36593-13), STSB33_6-15 (160-36593-14), STSB35_0.5-3 (160-36593-15), STSB35_0-0.5 (160-36593-16),
STSB35_3-6 (160-36593-17) and STSB35_6-15 (160-36593-18) were analyzed for Radium-226 by gamma spec (21 day ingrowth) in
accordance with EPA 901.1. The samples were dried on 12/05/2019, prepared on 12/06/2019 and analyzed on 12/27/2019.

Many isotopes requested for analysis do not have any gamma emissions, or the gamma emissions they do have are very poor. Often,
such analytes are reported by gamma spectrometry assuming secular equilibrium with a longer-lived parent. The client should ensure
that such inference is acceptable for their sample based upon process knowledge. The following assumptions were made for this report:
Inferred from Reported to Analyte

Th-234 Pa-234
Th-234 U-238
Pb-210 Po-210
Pb-210 Bi-210
Cs-137 Ba-137m
Pb-212 Po-216
Xe-131m Xe-131
Sb-125 Te-125m
Ag-108m Ag-108
Rh-106 Ru-106
Pb-212 Th-228
Pb-212 Ra-224
U-235 Th-231
Ac-228 Th-232
Ac-228 Ra-228
Th-227 Ra-223
Th-227 Ac-227
Th-227 Bi-211
Th-227 Pb-211
Bi-214 Ra-226

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Job Number: 160-36593-1
Job Description: ACMS - Yerington OU-4b_OU-5_SOIL

The results listed within this Laboratory Report pertain only to the samples tested in the laboratory. The analyses
contained in this report were performed in accordance with the BPLAMP Technical Specifications, applicable
federal, state, local regulations and certification requirements as well as the methodologies as described in
laboratory SOPs reviewed by the BPLAMP. This Laboratory Report is confidential and is intended for the sole use
of Eurofins TestAmerica and its client. This report shall not be reproduced, except in full, without written permission
from TestAmerica. The signature on the cover page extends to the case narrative and all the data and forms in the
package. The Chain of Custody is included and is an integral part of this report.

alt

Approved for release
Jayna K Awalt
Project Manager I
2/168/2020 1:55 PM

Jayna K Awalt
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Job: 160-36593-1
Internal Chain of Custody Trac (ing

Login Smp Customer Sample ID Matrix Container ID Lab SampleID Container Type Location Custody User 1/0I1COC ID ICOC Date
160-36593 1 STSB32_0-0.5 Sotid 160-1846499 160-36593-A-1  Plastic Bag - 500g Pre-Prep Oetter, David R I 160-187430 12/05/19 14:09
160-36593 1 STSB32_0-0.5 Solid 160-1846499 160-36593-A-1  Plastic Bag - 500g DRY AND GRIND Oetter, David R | 160-187437 12/05/19 15:08
160-36593 1 STSB32_0-0.5 Solid 160-1846535 160-36593-A-1  Plastic Bag - 500g Pre-Prep Oetter, David R I 160-187430 12/05/19 14:09
160-36593 1 STSB32_0-0.5 Solid 160-1846535 160-36593-A-1  Plastic Bag - 500g DRY AND GRIND Oetter, David R | 160-187437 12/05/19 15:08
160-36593 1 STSB32_0-0.5 Solid 160-1846536 160-36593-A-1  Clear Glass 40z Wide - 1-46 Mazariegos, Leonel |  160-187802 12/11/19 09:24
160-36593 1 STSB32_0-0.5 Solid 160-1846536 160-36593-A-1  Clear Glass 40z Wide - METALS Mazariegos, Leonel | 160-187729 12/10/19 12:46
160-36593 1 STSB32_0-0.5 Solid 160-1846537 160-36593-A-1  No Container 1-46 Mazariegos, Leonel | 160-187802 12/11/19 09:24
160-36593 1 STSB32_0-0.5 Solid 160-1846537 160-36593-A-1  No Container METALS Mazariegos, Leonel |  160-187729 12/10/19 12:46
160-36593 1 STSB32_0-0.5 Solid 160-1846500 160-36593-B-1  Clear Glass 40z Wide - 1-46 Mazariegos, Leonel | 160-187802 12/11/19 09:24
160-36593 1 STSB32_0-0.5 Solid 160-1846500 160-36593-B-1  Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-187729 12/10/19 12:46
160-36593 2 STSB32_0.5-3 Solid 160-1846501 160-36593-A-2  Plastic Bag - 500g Pre-Prep Oetter, David R | 160-187430 12/05/19 14:09
160-36593 2 STSB32_0.5-3 Solid 160-1846501 160-36593-A-2  Plastic Bag - 500g DRY AND GRIND Oetter, David R | 160-187437 12/05/19 15:08
160-36593 2 STSB32_0.5-3 Solid 160-1846502 160-36593-B-2  Clear Glass 40z Wide - 1-46 Mazariegos, Leonel |  160-187802 12/11/19 09:24
160-36593 2 STSB32_0.5-3 Sotid 160-1846502 160-36593-B-2  Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-187729 12/10/19 12:46
160-36593 3 STSB32_3-6 Solid 160-1846503 160-36593-A-3  Plastic Bag - 500g Pre-Prep Oetter, David R | 160-187430 12/05/19 14.09
160-36593 3 STSB32_3-6 Solid 160-1846503 160-36593-A-3  Plastic Bag - 500g DRY AND GRIND Oetter, David R i 160-187437 12/05/19 15.08
160-36593 3 STSB32_3-6 Solid 160-1846504 160-36593-B-3  Clear Glass 40z Wide - 1-46 Mazariegos, Leonel | 160-187802 12/11/19 09:24
160-36593 3 STSB32_3-6 Solid 160-1846504 160-36593-B-3  Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-187729 12/10/19 12:46
160-36593 4 STSB32_6-15 Solid 160-1846505 160-36593-A-4  Plastic Bag - 500g Pre-Prep Oetter, David R I 160-187430 12/05/19 14:09
160-36593 4 STSB32_6-15 Solid 160-1846505 160-36593-A-4  Plastic Bag - 5009 DRY AND GRIND Oetter, David R | 160-187437 12/05/19 15:08
160-36593 4 STSB32_6-15 Solid 160-1846506 160-36593-B-4  Clear Glass 40z Wide - 1-46 Mazariegos, Leonel | 160-187802 12/11/19 09:24
160-36593 4 STSB32_6-15 Solid 160-1846506 160-36593-B-4  Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-187729 12/10/19 12:46
160-36593 5 STSB34_0-0.5 Solid 160-1846507 160-36593-A-5  Plastic Bag - 500g Pre-Prep Oetter, David R I 160-187430 12/05/19 14:09
160-36593 5 STSB34_0-0.5 Solid 160-1846507 160-36593-A-5  Plastic Bag - 500g DRY AND GRIND Oetter, David R | 160-187437 12/05/19 15.08
160-36593 5 STSB34_0-0.5 Solid 160-1846508 160-36593-B-5 Clear Glass 40z Wide - 1-46 Mazariegos, Leonel |  160-187802 12/11/19 09:24
160-36593 5 STSB34_0-0.5 Solid 160-1846508 160-36593-B-5 Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-187729 12/10/19 12:46
160-36593 6 STSB34_0.5-3 Solid 160-1846509 160-36593-A-6  Plastic Bag - 500g Pre-Prep Oetter, David R I 160-187430 12/05/19 14:.09
160-36593 6 STSB34_0.5-3 Solid 160-1846509 160-36593-A-6  Plastic Bag - 500g DRY AND GRIND Oetter, David R | 160-187437 12/05/19 15.08
160-36593 6 STSB34_0.5-3 Solid 160-1846510 160-36593-B-6  Clear Giass 40z Wide - 1-46 Mazariegos, Leonel |  160-187802 12/11/19 09:24
160-36593 6 STSB34_0.5-3 Solid 160-1846510 160-36593-B-6  Clear Glass 40z Wide - METALS Mazariegos, Leone! |  160-187729 12/10/19 12:46
160-36593 7 STSB34_3-6 Solid 160-1846511 160-36593-A-7  Plastic Bag - 500g Pre-Prep Oetter, David R | 160-187430 12/05/19 14:09
160-36593 7 STSB34_3-6 Solid 160-1846511 160-36593-A-7  Plastic Bag - 500g DRY AND GRIND Oetter, David R | 160-187437 12/05/19 15:08
160-36593 7 STSB34_3-6 Solid 160-1846512 160-36593-B-7  Clear Glass 40z Wide - 1-46 Mazariegos, Leone! |  160-187802 12/11/19 09:24
160-36593 7 STSB34_3-6 Solid 160-1846512 160-36593-B-7  Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-187729 12/10/19 12:46
160-36593 8 STSB34_6-15 Solid 160-1846513 160-36593-A-8  Plastic Bag - 500g Pre-Prep OQetter, David R | 160-187430 12/05/19 14:09
160-36593 8 STSB34_6-15 Solid 160-1846513 160-36593-A-8  Plastic Bag - 500g DRY AND GRIND Oetter, David R | 160-187437 12/05/19 15:08
160-36593 8 STSB34_6-15 Solid 160-1846514 160-36593-B-8  Clear Glass 40z Wide - 1-46 Mazariegos, Leonel |  160-187802 12/11/19 09:24
160-36593 8 STSB34_6-15 Solid 160-1846514 160-36593-B-8  Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-187729 12/10/19 12:46
160-36593 9 STSB34-FD_3-6 Solid 160-1846515 160-36593-A-9  Plastic Bag - 500g Pre-Prep Oetter, David R | 160-187430 12/05/19 14:09
160-36593 9 STSB34-FD_3-6 Solid 160-1846515 160-36593-A-9  Plastic Bag - 500g DRY AND GRIND Oetter, David R | 160-187437 12/05/19 15:08
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Job: 160-36593-1
Internal Chain of Custody Tracking

Login Smp Customer Sample ID Matrix Container ID Lab Sample ID Container Type Location Custody User 1/01COC ID ICOC Date
160-36593 9 STSB34-FD_3-6 Solid 160-1846516 160-36593-B-9  Clear Glass 40z Wide - 1-46 Mazariegos, Leonel | 160-187802 12/11/19 09:24
160-36593 9 STSB34-FD_3-6 Solid 160-1846516 160-36593-B-9  Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-187729 12/10/19 12:46
160-36593 10 STSB33_0-0.5 Solid 160-1846517 160-36593-A-10 Plastic Bag - 500g Pre-Prep Oetter, David R I 160-187430 12/05/19 14.09
160-36593 10 STSB33_0-0.5 Solid 160-1846517 160-36593-A-10 Plastic Bag - 500g DRY AND GRIND Qetter, David R | 160-187437 12/05/19 15:08
160-36593 10 STSB33_0-0.5 Solid 160-1846518 160-36593-B-10 Ciear Glass 40z Wide - 1-46 Mazariegos, Leonel |  160-187802 12/11/19 09:24
160-36593 10 STSB33_0-0.5 Solid 160-1846518 160-36593-B-10 Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-187729 12/10/19 12:46
160-36593 11  STSB33_0.5-3 Solid 160-1846519 160-36593-A-11 Plastic Bag - 500g Pre-Prep Qetter, David R | 160-187430 12/05/19 14.09
160-36593 11  STSB33_0.5-3 Solid 160-1846519 160-36593-A-11 Plastic Bag - 500g DRY AND GRIND Oetter, David R | 160-187437 12/05/19 15.08
160-36593 11  STSB33_0.5-3 Solid 160-1846520 160-36593-B-11 Clear Glass 40z Wide - 1-46 Mazariegos, Leonel |  160-187802 12/11/19 09:24
160-36593 11  STSB33_0.5-3 Solid 160-1846520 160-36593-B-11 Clear Glass 40z Wide - METALS Mazariegos, Leonel | 160-187729 12/10/19 12:46
160-36593 12  STSB33-FD_0.5-3 Solid 160-1846521 160-36593-A-12 Plastic Bag - 5009 Pre-Prep Oetter, David R I 160-187430 12/05/19 14.09
160-36593 12  STSB33-FD_0.5-3 Solid 160-1846521 160-36593-A-12 Plastic Bag - 5009 DRY AND GRIND Oetter, David R | 160-187437 12/05/19 15:08
160-36593 12 STSB33-FD_0.5-3 Solid 160-1846522 160-36593-B-12 Clear Glass 40z Wide - 1-46 Mazariegos, Leonel |  160-187802 12/11/19 09:24
160-36593 12 STSB33-FD_0.5-3 Solid 160-1846522 160-36593-B-12 Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-187729 12/10/19 12:46
160-36593 13  STSB33_3-6 Solid 160-1846523 160-36593-A-13 Plastic Bag - 500g Pre-Prep Oetter, David R | 160-187430 12/05/19 14:09
160-36593 13 STSB33_3-6 Solid 160-1846523 160-36593-A-13 Plastic Bag - 500g DRY AND GRIND Oetter, David R | 160-187437 12/05/19 15:08
160-36593 13  STSB33_3-6 Solid 160-1846524 160-36593-B-13 Clear Glass 40z Wide - 1-46 Mazariegos, Leonel | 160-187802 12/11/19 09:24
160-36593 13 STSB33_3-6 Solid 160-1846524 160-36593-B-13 Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-187729 12/10/19 12:46
160-36593 14  STSB33_6-15 Solid 160-1846525 160-36593-A-14 Plastic Bag - 500g Pre-Prep Oetter, David R | 160-187430 12/05/19 14:09
160-36593 14 STSB33_6-15 Solid 160-1846525 160-36593-A-14 Plastic Bag - 500g DRY AND GRIND Oetter, David R | 160-187437 12/05/19 15:08
160-36593 14  STSB33_6-15 Solid 160-1846526 160-36593-B-14 Clear Glass 40z Wide - 1-46 Mazariegos, Leonel |  160-187802 12/11/19 09:24
160-36593 14 STSB33_6-15 Solid 160-1846526 160-36593-B-14 Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-187729 12/10/19 12:46
160-36593 15 STSB35_0.5-3 Solid 160-1846527 160-36593-A-15 Plastic Bag - 500g Pre-Prep Oetter, David R | 160-187430 12/05/19 14:09
160-36593 15 STSB35_0.5-3 Solid 160-1846527 160-36593-A-15 Plastic Bag - 500g DRY AND GRIND Oetter, David R | 160-187437 12/05/19 15:08
160-36593 15 STSB35_0.5-3 Solid 160-1846528 160-36593-B-15 Clear Glass 40z Wide - 1-46 Mazariegos, Leonel | 160-187802 12/11/19 09:24
160-36593 15 STSB35_0.5-3 Solid 160-1846528 160-36593-B-15 Clear Glass 40z Wide - METALS Mazariegos, Leonel | 160-187729 12/10/19 12:46
160-36593 16 STSB35_0-0.5 Solid 160-1846529 160-36593-A-16 Plastic Bag - 500g Pre-Prep Qetter, David R | 160-187430 12/05/19 14:09
160-36593 16 STSB35_0-0.5 Solid 160-1846529 160-36593-A-16 Plastic Bag - 5009 DRY AND GRIND Oetter, David R | 160-187437 12/05/19 15:08
160-36593 16 STSB35_0-0.5 Solid 160-1846530 160-36593-B-16 Clear Glass 40z Wide - 1-46 Mazariegos, Leonel | 160-187802 12/11/19 09:24
160-36593 16 STSB35_0-0.5 Solid 160-1846530 160-36593-B-16 Clear Glass 40z Wide - METALS Mazariegos, Leonel | 160-187729 12/10/19 12:46
160-36593 17 STSB35_3-6 Solid 160-1846531 160-36593-A-17 Plastic Bag - 500g Pre-Prep Oetter, David R | 160-187430 12/05/19 14:09
160-36593 17 STSB35_3-6 Solid 160-1846531 160-36593-A-17 Plastic Bag - 500g DRY AND GRIND Oetter, David R | 160-187437 12/05/19 15.08
160-36593 17 STSB35_3-6 Solid 160-1846532 160-36593-B-17 Clear Glass 40z Wide - 1-46 Mazariegos, Leonel | 160-187802 12/11/19 09:24
160-36593 17 STSB35_3-6 Solid 160-1846532 160-36593-B-17 Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-187729 12/10/19 12:46
160-36593 18 STSB35_6-15 Solid 160-1846533 160-36593-A-18 Plastic Bag - 500g Pre-Prep Qetter, David R | 160-187430 12/05/19 14.09
160-36593 18 STSB35_6-15 Solid 160-1846533 160-36593-A-18 Plastic Bag - 500g DRY AND GRIND Oetter, David R | 160-187437 12/05/19 15:08
160-36593 18 STSB35_6-15 Solid 160-1846534 160-36593-B-18 Clear Glass 40z Wide - 1-46 Mazariegos, Leonel |  160-187802 12/11/19 09:24
160-36593 18 STSB35_6-15 Solid 160-1846534 160-36593-B-18 Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-187729 12/10/19 12:46
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RADIOLOGICAL FIELD DUPLICATE EVALUATION

DUPLICATE ERROR RATIO (DER 2-s) LIMIT < 2

DER = ABS (SAMPLE ACT - DUPLICATE ACT)/ SQRT [(TPU 2-s SAMPLE)2 + (TPU 2-s DUPLICATE)2]

160-36593-1
Samples: STSB34_3-6 and STSB34-FD_3-6
Analyte Sample Act | <ample TPU Nuplicate Act | Duplicate TPU DER 2-s
Ra-226 1.9 0.298 2.15 0.362 107
Ra-228 0.863 0.184 0.982 0.263 U./r4
Samples: STSB33_0.5-3 and STSB33-FD_0.5-3
Analyte Sample Act Sample TPU Duplicate Act | Duplicate TPU DER 2-s
Ra-226 1.6 0.26 1.58 0.288 0.10
Ra-228 1.05 0.222 0.82 0.371 1.06




Units see below

PRECISION OBJECTIVES*

Analyte > or =5 X RL

RPD < or =

40

Analyte <5 X RL

Difference < RL x

2

* Enter the project-specific or default acceptance criteria

EVALUATION OF INORGANIC FIELD DUPLICATE SAMPLE ANALYSIS PRECISION

STSB34_3-6 STSB34-FD_3-6
Analyte Analyte
ANALYTE Units Concentration Qual RL [Concentration Qual RL |Difference] RPD | Notes
Thorium mg/Kg 4.7 0.2 51 0.2 NA 8.2% IN
Uranium mg/Kg 1.1 0.099 1.2 0.1 NA 8.7% IN
% solids % 947 01 947 0.1 NA 0.0% IN
NA #DIV/0! | #DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/O! | #DIV/0!
NA #DIV/0!|#DIV/0!
NA #DIV/0![#DIV/0!
NA #DIV/0! [ #DIV/0!
NA #DIV/0!| #DIV/0!
NA #DIV/0! [#DIV/0!
NA #DIV/0! [ #DIV/0!
NA #DIV/0! #DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/0! [ #DIV/0!
NA #DIV/0! [ #DIV/0!
NA #DIV/0! [ #DIV/0!
NA #DIV/0! [ #DIV/0!
NA #DIV/0! [ #DIV/0!
NA #DIV/0! [ #DIV/0!
NA #DIV/0!| #DIV/Q!
NA #DIV/0! [ #DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/0!| #DIV/0!
I NA #DIV/0! | #DIV/0!
NA #DIV/0! | #DIV/0!
1 NA #DIV/0! | #DIV/0!
1 NA #DIV/0! | #DIV/0!
NA #DIV/0!{ #DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/0! [ #DIV/0!
NA #DIV/0! [ #DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/0! [#DIV/0!
NA #DIV/0!| #DIV/O!
NA #DIV/O!| #DIV/Q!
NOTES:

Qual) Column to enter J, U, U*, or B
RPD) Relative Percent Difference

RL) Reporting Limit

J) The analyte concentration should be considered estimated.
U) The analyte was not-detected in the sample. The numerical value of the EDL will be used for comparison purposes.
U* or B) The result was blank qualified. The numerical value will be used for comparison purposes.
NA) The RPD or Difference is not applicable.
1) Both results are > or = 5 X RL and RPD over acceptance limit, flag positive results "J".
2) At least one of the results is < § X RL and difference is over acceptance limit, flag positive results "J" and "not-detected" res

Comments:




EVALUATION OF INORGANIC FIELD DUPLICATE SAMPLE ANALYSIS PRECISION

PRECISION OBJECTIVES*

Units _see below Analyte > or = 5§ X RL RPD <or=_ 40
Analyte < § X RL Difference < RL x 2

* Enter the project-specific or default acceptance criteria

STSB33_0.5-3 STSB33-FD_0.5-3
Analyte Analyte
ANALYTE Units Concentration Qual RL ]|Concentration Qual RL |Difference] RPD | Notes
Thorium mg/Kg 59 0.21 6.4 0.19 NA 8.1% IN
Uranium mg/Kg 15 0.1 1.6 0.096 NA 6.5% IN
% solids % 94 0.1 94 .5 0.1 NA 0.5% IN

NA #DIV/0!|#DIV/0!
NA #DIV/0!|#DIV/0!

NA #DIV/0!|#DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/0!|#DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/0!#DIV/0!
NA #DIV/0!|#DIV/0!
NA #DIV/0!| #DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/0!| #DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/0!|#DIV/0!

-

| NA #DIV/Qt | #DIV/O!
NA #DIV/0! | #DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/0!|#DIV/0!
NA #DIV/O!|#DIV/0!
NA #DIV/0!|#DIV/0!
NA #DIV/Q![#mn//0]
NA #DIV/0!| #Ln V/0!
NA #DIV/Q! | #DiVv/0!
NA #DIV/0!|#DIV/0!
NA #DIV/0!|#DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/Q! | #DIV/0!
NA #DIV/0!{#DIV/0!
NA #DIV/0! | #DIV/0!
NA #DIV/Q! #DIV/O!
NA #DIV/0!| #DIV/0!
NA #DIV/0!{ #DIV/0!
NA #DIV/Q! | #DIV/0!
NA #DIV/0!|#DIV/0!

NOTES:

Qual)C mntoenterJ, U, U* orB

RPD) Relative Percent Difference

RL) Reporting Limit

J) The analyte concentration shouid be considered estimated.

U) The analyte was not-detected in the sample. The numerical value of the EDL will be used for comparison purposes.

U* or B) The result was blank qualified. The numerical value will be used for comparison purposes.

NA) The RPD or Difference is not applicable.

1) Both results are > or = 5 X RL and RPD over acceptance limit, flag positive results "J".

2) At least one of the results is < 5 X RL and difference is over acceptance limit, flag positive results "J" and "not-detected" res

Comments:
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Lab Name: EBEurofins TestAmerica,

5DG No.

Lab Zample ID: ICSAB 160-455416/11

Lab File ID: 083ICSB.D

Concentration Units: uag/L

Analyte

Thorium
Uranium

4A-IN
INTERFERENCE CHECK STANDARD
METALS

St. Louis Job No.:

ICS Source:

True

Solution AB

50.0
50.0

160-26593-1

Instrument ID: ICPIMS7700

MS A ICSAB 0

Found

solution AR

50.:
50.-

0341

Percent
Recovery

10.

10

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM IVA-IN
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Sample Report

Sample Name LCS 160-453801/2-A

Data File Name 087SMPL.D

DataPath CA\ICPMH\1\DATA\122619B1.B
Acq Date Time 2019-12-27T01:45:52-06:00
Type Sample

VialNumber 3102

Dilution 2

Comment

Operator LP 7700

ISTDRefataFileName 075CALB.D

QC Analyte Table
Element m/z ISTD Tune Step Meas Value FinalConcentration Units | High Value Analyte QC Flag
Li 7 6 3 50.40129 100.80258 ug/| 1000 L
Be 9 6 3 49.49548 98.99096 ug/) 1000 Be
B 11 6 3 89.95237 179.90473 ug/! 2000 B
Na 23 45 2 5062.28082 10124.56163 ug/I 50000 Na
Mg 24 45 2 5096.26211 10192.52421 ug/I 50000 Mg
Al 27 45 2 5035.26191 10070.52382 ug/| 100000 Al
P 31 45 2 521.29278 1042.58556 ug/! 100000 P
K 39 45 2 5050.44532 10100.89064 ug/! 100000 K
Ca 44 45 3 5125.19445 10250.38890 ug/| 100000 Ca
Ti 47 45 3 505,05047 1010.10095 ug/| 2000 Ti
\ 51 45 2 489.26460 978.52919 ug/| 2000 \
Cr 52 45 2 496.85€°" 993.71277 ug/! 2000 Cr
Mn 55 72 2 523.633.. 1047.26779 ug/i 5000 Mn
Fe 57 72 2 5417.32916 10834.65833 ug/| 100000 Fe
Co 59 72 2 521.18692 1042.37383 ug/I 2000 Co
Ni 60 72 2 538.98436 1077.96873 ug/I 2000 Ni
Cu 63 72 2 523.32011 1046.64022 ug/! 2000 Cu
Zn 66 72 2 506.77114 1013.54229 ug/| 5000 Zn
As 75 72 2 509.82407 1019.64813 ug/I 2000 As
Se 78 72 2 256.63593 513.27185 ug/l 1000 Se
Sr 88 72 3 51184111 1023.88222 ug/) 2000 Sr
Y 89 72 2 0.00597 0.01154 ug/t 200 Y
2r 90 72 2 514.92477 1029.84953 ug/l 2000 2r
Nb 93 72 2 0.69656 1,39312 ug/) 100 Nb
Mo 95 72 3 253.30458 506.60916 ug/! 1000 Mo
Ru 101 72 2 -0.00595 -0.01189 ug/! 200 Ru
Rh 103 72 2 0.01386 0.02772 ug/ 200 Rh
Pd 105 72 2 0.03131 0.06262 ug/| 20 Pd
Ag 107 115 3 98.74063 197.48125 ug/| 400 Ag
Cd 111 115 3 503.27128 1006.54255 ug/| 2000 Cd
5n 118 115 3 510.68437 1021.36873 ug/! 2000 5n
Sb 121 115 3 250.11734 500.23467 ug/| 1000 Sb B
Te 125 165 2 0.02664 0.05327 ug/! 200 Te
Cs 133 165 2 -0.00064 -0.00129 ug/l 2000 Cs
Ba 137 165 3 497.02053 994.04106 ug/) 5000 Ba
La 139 165 2 0.81709 1.63419 ug/| 200 La
Ce 140 165 2 0.05579 0.11158 ug/| 200 Ce
Pr 141 165 2 0.00446 0.00892 ug/! 200 Pr
Nd 146 165 2 0.01890 0.03779 ug/! 200 Nd
Sm 147 165 3 508.36434 1016.72867 ug/! 2000 Sm
Hf 178 165 2 0.69631 1.39262 ug/i 200 Hf
Ta 181 165 2 0.51068 1.02137 ug/l 200 Ta
W 182 165 2 486.79038 973.58076 ug/I 2000 W
Re 185 193 3 0.00517 0.01034 ug/| 200 Re
Pt 195 193 2 0.00768 0.01536 ug/| 200 Pt
Au 197 193 3 0.03147 0.06294 ug/l 2000 Au
Tl 205 193 3 100.46179 200.92358 ug/) 400 T
Pb 208 193 3 507.59925 1015.19850 ug/| 5000 Pb
B 209 193 2 523.99826 1047.59651 ug/| 2000 Bi
Th 232 193 3 500.14199 1000.28399 ug/| 2000 Th
) 238 193 3 508.44312 1016.88623 ug/l 2000 U
QC ISTD Table
Element mjfz Tune Step CPS %RSD Reference CPS %oRecovery Lower Limit Upper Limit Analyte c-
Li (IS) 6 3 4922972 0.61 4941712 99.6 80 120 Li (IS)
Sc (IS) 45 2 200279 1.18 186699 107.3 80 120 Sc (15)
Sc (15) 45 3 3412992 0.29 3281398 104.0 80 120 Sc (15)
Ge (IS) 72 2 442228 1.11 410530 107.7 80 120 Ge (IS)
Ge (IS) 72 3 2652705 0.53 2540877 104.4 80 120 Ge (IS)
In (IS) 115 3 19410545 1.02 19102387 16 80 120 In (IS)
Ho (I5) 165 2 14664642 0.89 14511718 - L1 80 120 Ho (IS)
Ho (IS) 165 3 24077364 0.86 23609138 102.0 80 120 Ho (IS)
Ir (IS) 193 2 9410142 0.59 9828030 95.7 80 120 Ir (IS)
Ir (IS) 193 3 11637895 0.24 11858846 98.1 80 120 Ir (IS)
TuneStep TuneFile
2 he.u
3
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Sample Report
Sample Name LCSSRM 160-453801/3-A
Data File Name 088SMPL.D
DataPath C\ICPMH\1\DATA\122619B1.B
Acq Date Time 2019-12-27T01:52:33-06:00
Type Sample
VialNumber 3103
Dilution 10
Comment
Operator LP 7700
ISTDRefDataFileName 075CALB.D
QC Analyte Table
Element m/z ISTD Tune Step Meas Value FinalConcentration Units | High Value Analyte QC Flag
5] 7 6 3 8.22910 82.29096 ug/! 1000 Li
Be 9 6 3 119.43221 1194.32210 ug/! 1000 Be
B 11 6 3 89.80222 898.02217 ug/! 2000 B
Na 23 45 2 254.15638 2541.56377 ug/l 50000 Na
Mg 24 45 2 2732.69300 27326.92999 ug/I 50000 Mg
Al 27 45 2 9231.59316 92315.93156 ug/l 100000 Al
P 31 45 2 702.08046 7020.80457 ug/) 100000 P
K 39 45 2 2293.33826 22933.38262 ug/| 100000 K
Ca 44 45 3 5469.10284 54691.02836 ug/| 100000 Ca
i 47 45 3 451.28532 4512.85320 ug/! 2000 Ti
v 51 45 2 67.78217 677.82170 ug/t 2000 \4
Cr 52 45 2 ‘7T 0189 1632.01890 ug/l 2000 Cr
Mn 55 72 2 v 5702 2892.57019 ug/| 5000 Mn
Fe 57 72 2 20166.39229 201663.92291 ug/| 100000 Fe
Co 59 72 2 58.86408 588.64078 ug/l 2000 Co
Ni 60 72 2 116.91001 1169.10013 ug/t 2000 Ni
Cu 63 72 2 Tt 37617 2143.76173 ug/| 200" Cu
n 66 72 2 0. 39392 2466.93923 ug/! 500, Zn
As 75 72 2 202.05372 2020.53723 ug/| 2000 As
Se 78 72 2 244.47587 2444.75873 ug/| 1000 Se
St 88 72 3 131.05314 1310.53141 ug/I 2000 Sr
Y 89 72 - 10.97326 109.73259 ug/| 200 Y
2t 90 72 - 7.22933 72.29328 ug/| 2000 Zr
Nb 93 72 2 0.77072 7.70724 ug/| 100 Nb
Mo 95 72 3 139.14108 1391.41080 ug/| 1000 Mo
Ru 101 72 2 -0.00557 -0.05568 ug/| 200 Ru
Rh 103 72 2 -0.00243 -0.02431 ug/! 200 Rh
Pd 105 72 2 0.02013 0.20134 ug/| 20 Pd
Ag 107 115 3 54.13815 541.38147 ug/| 400 Ag
Cd 111 115 3 257.78752 2577.87523 ug/| 2000 Cd
Sn 118 115 3 126.01924 1260.19238 ug/l 2000 Sn
Sb 121 115 3 59.05844 590.58439 ug/l 1000 <
Te 125 165 2 0.03616 0.36162 ug/! 200 To
Cs 133 165 2 1.31467 13.14668 ug/! 2000 Cs
Ba 137 165 3 307.54886 3075.48856 ug/| 5000 Ba
La 139 165 2 36.83028 368.30276 ug/I 200 La
Ce 140 165 2 80.53441 805.34412 ug/I 200 Ce
Pr 141 165 2 9.08456 90.84563 ug/l 200 Pr
Nd 146 165 2 34.09792 340.97915 ug/! 200 Nd
Sm 147 165 3 5.76422 57.64223 ug/I 2000 Sm
Hf 178 165 2 0.15275 1.52752 ug/! 200 Hf
Ta 181 165 2 0.01625 0.16249 ug/I 200 Ta
W 182 165 2 1.34547 13.45473 ug/l 2000 W
Re 185 193 3 -0.00349 -0.03489 ug/I 200 Re
Pt 195 193 2 0.00101 0.01010 ug/| 200 Pt
Au 197 193 3 0.01146 0.11457 ug/l 2000 Au
Tl 205 193 3 192.73971 1927.39709 ug/| 400 Tl
Pb 208 193 3 137.07455 1370.74545 ug/! 5000 Pb
Bi 209 193 2 0.58260 5.82600 ug/| 2000 Bi
Th 232 193 3 18.16713 181.67128 ug/| 2000 Th
U 238 193 3 116.81818 1168.18177 ug/l 2000 U
QC ISTD Table
Element m/z Tune Step CPS %RSD Reference CPS %oRecovery Lower Limit Upper Limit Analyte QC Flag
L1 (IS) 6 3 4977943 2.29 4941712 100.7 80 120 Li (IS)
Sc (1S) 45 2 208017 0.96 186699 111.4 80 120 Sc (1S)
Sc (18) 45 3 3623816 2.73 3281398 110.4 80 120 Sc (1S)
Ge (IS) 72 2 447736 0.28 410530 109.1 80 120 Ge (IS)
Ge (IS) 72 3 2665888 2,21 2540877 104.9 80 120 Ge (IS)
In (IS) 115 3 19224586 2.88 19102387 100.6 80 120 In (1S)
Ho (I5) 165 2 14759623 0.70 14511718 1007 80 120 Ho (1S)
Ho (IS) 165 3 24101798 3.75 23609138 10... 80 120 Ho (15)
Ir (1S) 193 2 9736573 0.60 9828030 99.1 80 120 Ir (1S)
Ir (15) 193 3 11775200 2.95 11858846 99.3 80 120 Ir (IS)
TuneStep TuneFile
2 he.u
3
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Calibration for 004CALS.D

Batch Folder: C¥ICPMH¥1¥DATA¥122619B1.B¥

Analysis File: 122619B1.batch.xml

DA Date-Time: 12/2672019 4:41:09 PM

Calibration Title:

Calibration Method: External Calibration

VIS Interpolation Fit:

Tune Step: #1 he.u

#2 nogas.u
Level Standard Data File Sample Name Acg. Date—Time
1| 003CALB.D ICIS 1854886 12/26/2019 4:18:31 PM
2| O04CALS.D IC 1856860 12/26/2019 4:25:15 PM
3{ 005CALS.D IC 1856861 127/26/2019 4:31:58 PM
4| 006CALS.D IC 1856862 12/26/2019 4:38:41 PM
5
6
7
Page 1 12/27/2019 8:13:55 AM
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Calibration for 004CALS.D

203 Bi [2] I1STD:133 11 (1S) [2] Rjct Conc. :CalcConc. CPS Ratio Det RSD
Tr 0.000 0.000 9355.37 | 0.0009 1.7
21 .
201 | 20000 20321 | 167873227 01530 | A | 02
3 {11 100000 99.202 | 2824341884 | 07443 | A | 33
/
Py 4 |17 | 200000 200322 1615774906 | 15004 | A | 09
| o e e o B . Et
5|1
v
5 [T
o
14 S/ 70
Vs
#
/ y = 0.0075 * x_+ 8.5058E-004
R= 1.0000
/ DL = 0.005772
BEGC = 0.1136
WE - . :
100.0 200.2 Weight: None
onc{ug
Conclug™ Min Conc: <None>
232 Th (31 1STD:193 1 (1S} [3] ‘Rjct: Conc.  Calc Conc CPS . Ratio  Det RSD'
1 0.000 0.000 £383.75 | 00006 | P | 22
34 2 2.000 1.756 28916523 00212 | P | 03
3|7 | 100000 | 100801 ] 1602052587 | 1.1833 | A | 08
4 17 | 200000 | 199.602 | 3181659869 | 23426 | A | 14
5
24 / > 1™
% .
[uay
70
]_
y=00117~ - * 6.1686E-00
R= 1.0000
DL = 0.003498
BEC = 0.05257
o . .
100.0 200.0 Weight: None

LConciugh)

Min Conc: <None>

Page 27
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Calibration for 004CALS.D

238 U [3]I1STD:1931r(1S) [3] ) Rjct Conc. CalcCone. CPS Ratic Det RSD
5 r 1 0.000 0000 743239 00001 | P | 67
i 2| 1.000 0.897 13587263 | 00100 | P | 02
// 3077 ] 100000 100878 | 1509952313 11153 | A | 08
i‘ 4 077 | 200000 199562 | 2096612567 | 22063 | A | 13
2 s 5 |-
g f 6|
= 7
)"/I.J r—
4
N
/ y=00111 %~ +547((E-00.
/ R= 1.000C
p DL = 0.0009953
BEC = 0.004949
0‘4 T T 1
we o 2o Weight: None
Cenclug) Min Conc: <None>
6 Li(1S)(1STD) [3] ‘Rict: Conc. Calc Conc. CPS  Ratio' Det RSD
x10¢
177 | 1000 §227919.89 0.2
20771 1000 6381641.00 A 0.1
3 (77| 1000 6310620.16 A |03
- 411 | 1.000 5344334 .47 A |02
517 | 1.000
L 54 6 1" | 1000
71| 1000
0—17 T T
0.5 1.0
Conciug™)
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Batch Folder:

Calibration for 076 CALS.D

Analysis File: 122619B1.batch.xmi
DA Date-Time: 12/27/2019 12:47:39 AM
Calibration Title:

Calibration Method:

External Calibration

VIS Interpolation Fit:

C¥ICPMH¥1¥DATA¥12261981.B¥

Tune Step: #1 heu
#2 nogas.u
Level Standard Data File Sample Name Acq. Date—Time
1| 075CALB.D ICIS 1854886 12/27/2019 12:24:53 AM
076CALSD IC 1856860 12/27/2019 12:31:37 AM
077CALSD IC 1856861 12/77/2019 12:38:21 AM
078CALS IC 1856862 12/27/2019 03 AM

~ | || AW N

Page 1
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Calibration for 076 CALS.D

203 Bi [2]1STD:1931r (15) [2] ; Rjet Conc.  Cale Cone. CPS Ratio Det RSD:
p .
A S/ 1 0.000 0.000 615928 | 00006 | P | 12
24 -
2177 | 20000 18,764 | 138671083 0414 | P | 2.1
3007 | 100000 101042 | 746319079 07589 A | 09
},-/ 4 117 | 200000 | 199603 | 1470169950 | 14986 A | 45
_/ 511
E
= 6|1
& S
" / 7
/ y = 0.0075 * x + 6.2665E-004
R = 0.9999
DL = 0.002984
. BEC = 0.0835
1600 2600 Weight: None
Conclug® .
Min Conc: <None>
232 Th [3]4STD: 193 1r (15) [3] , Rijct: Conc. CaleConc. CPS Ratio Det RSD
/ 1 0.000 0.000 523224 1 00004 | P | 3.1
2] / 2417 2.000 1736 25922546 | 00212 | P | 3.2
/”' 3407 | 100000 100.113 | 1427615395 1.1985 | A | 5.7
/g” 4 117 | 200000 | 199946 | 2883603540 23932 | A | 16
511"
o S/ .,
oo
700
] y = 0.0120 * x + 4.4125E~00¢
R= 1.0000
DL = 0.003391
BEC = 0.03687
O T T 1
100.0 200.0 Weight: None
LConciug)

Min Conc: <None>
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Calibration for 076 CALS.D

238 U[3]11STD:193 1r{iS5) [3] Rit Conc.  CalcConc. CPS Ratio Det RSD
i 0.000 0.000 93897 | 0.0001 | P 9.9
2
y 2.1 1.000 0.296 12434626 | 00102 P | 2
/' 3|7 | 100000 101762 13660324.10| 11468 | A | 58
/@/ 4 |77 | 2000001 199119 | 2703304904 | 22439 15
2_ /_./' 5 r_.
: /
e / r
: /
/ =
14 e
/ y=0.0113 % x + 7.9194E-00!
/ R= 0.9999
// DL = 0.002095
BEC = 0.00702
O_iz T T C 8
100.0 200.0 Weight: None
Conclug)
onclug) Min Conc: <None>
6 Li(1S)(15TD) [3] Rict: Conc. CalcConc..  CPS Ratio Det ' RSD
x10% R !
101 | 1000 4941711.79 0.2
2 177 | 1000 501857157 A |24
5_
3477 1000 4900801.11 A | 36
e 417 | 1000 492573337 A | D9
5417 | to00
v . .
£ ™ | 1000
717 | 1000
24
O-I T T
0.5 1.0
Conciugl)
Page 28 12/27/2019 8:15:09 AM
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122619B1-1

une SteMasgNamd R a b (blank) DL BEC Units
3 7 |Li 0.999999 [0.005579 |0.055406 |0.257972 [9.930944 |ug!/|
3 9 |Be [0.99999 |0.001631 |2.6E-05 [0.009684 [0.015928 |ug/!
3 11 |B 0.999876 [0.001244 |0.00114 ]0.067“"" |0.916382 {ug/l
2 23 |Na |0.999996 |0.007265 |0.07528 [0.63bu: o [10.36175 |ug/!
2 24 |Mg 0.999994 |0.003691 |0.002087 [0.101254 |0.565429 |ug/I
2 27 {Al 0.999259 [0.001555 [0.001594 [0.625798 {1.024839 |ug/|
2 31 |P 0.999999 [0.000111 [0.000838 |5.853239 |7.546952 |ug/l
2 39 |K 0.99997 [0.004036 [0.145763 |1.0r7""" '36.11391 {ug/l
3 44 [Ca ]0.999929 |0.000432 [0.017794 |0.30yuy 41.15053 |ug/l
3 47 |Ti 0.999997 |0.001249 |0.000195 [0.040424 [0.156164 |ug/|
2 51 [V 0.999841 {0.048219 |0.020231 10.057985 [0.419567 |ug/I
2 52 |Cr_ 10.999996 |0.059235 |0.00834 |0.021638 [0.140802 |ug/!
12 55 |Mn_|0.999951 |0.016611 [0.000764 |0.016927 [0.045971 [ug/l
2 57 |Fe 10.999938 |0.000585 |0.001059 |0.585802 [1.812491 |ug/l
2 59 |Co ]0.9997920.041485 [0.00126 [0.002009 [0.030372 |ug/l
2 60 |Ni_ ]0.999742 |0.010291 ]|0.000346 [0.018134 |0.0”"""~ |ug/I
2 63 |Cu |0.99976 [0.028995 0.022791 [0.007“"" |0.70uuc i |ug/l
2 56 |Zn  10.999856 [0.005555 |0.00254 [0.08%vu. |0.457149 |ug/l
2 75 |As_ 10.999896 |0.003843 |0.000632 [0.055805 |0.164507 |ug/|
2 78 [Se 10.999994 {0.000294 |0.000189 [0.195539 |0.642334 |ug/I
3 88 |Sr_ 10.999973 |0.03475 |0.000416 [0.003386 {0.01198 |ug/l
2 89 |Y 0.999895 {0.051196 |0.00041 {0.002032 [0.008 ug/|
2 90 |[Zr 0.999919 10.039361 10.001666 10.012707 |10.042328 |ug/I
2 93 [Nb 10.998692 [0.078127 |0.00481 {0.008993 [0.061565 |ug/!
3 95 |Mo |0.999574 |0.006561 [0.001233 |0.01711 [0.187916 [ug/l
2 101 [Ru ]0.999934 [0.022718 |0.000267 |0.008078 |0.011736 [ug/I
2 103 |Rh_|0.999866 |0.131764 |0.001878 [0.001211 [0.014252 |ug/I
2 105|Pd  ]0.999759 [0.025705 {0.000218 |0.005195 |0.008489 [ug/I
3 107 |Ag ]0.999788 |0.002455 |8.35E-05 |0.002706 |0.034025 |ug/l
3 111]Cd |0.999681 |0.000531 |8.72E-06 |0.004712 [0.016433 {ug/l
3 118[Sn__]0.999988 |0.001534 {0.000476 |0.024485 [0.3102  jug/l
3 121|Sb  [0.999995 |0.002 5.98E-05 [0.008452 |0.029887 |ug/l
2 125|Te  |0.999953 |2.31E-05 |1.37E-07 |0.015421 |0.005936 jug/!
2 133[Cs |1 0.001858 |7.32E-06 |0.001319 [0.003938 jug/l
3 137[Ba ]0.999992 {0.000652 |2.6E-05 |0.006799 [0.039884 lug/!
2 139[La |1 0.004037 |1.54E-05 [0.000681 ]10.003812 fug/I
2 140|Ce |0.999996 |0.004664 |2.3E-05 [0.000648 }0.004928 [ug/I
2 141 |Pr 1 0.004845 [2.02E-05 [0.000678 {0.004164 [ug/I
2 146 |[Nd  10.999999 [0.000911 |4.31E-06 |0.000787 [0.004734 ug/l
3 147]Sm |0.99998 |0.001003 |4.08E-06 [0.002248 |0.004067 [ug/I
2 178 |Hf 0.999924 10.002027 |4.79E-05 10.004904 [0.023611 [ug/I
2 181|Ta [0.899769 |0.008616 [0.001482 10.010389 |0.171962 |ug/l
2 182 W 10.999995 [0.002067 |0.000794 |0.032729 10.384411 [ug/I
3 185|Re [0.999982 |0.004402 |1.5E-05 [0.002757 [0.003417 |ug/l
2 195|Pt  {0.999953 |0.001957 |3.82E-05 |0.007158 |0.019508 |ug/l
3 197 ]Au_ 10.999987 |0.00332 |5.24E-05 |0.002995 |0.015789 |ug/I
3 205(TI 0.999951 [0.007391 |0.000325 |0.01433 [0.044018 |ug/!
3 206 [(Pb) ]0.999917 ]0.002536 10.00043 [0.017564 |0.169466 |ug/|
3 207 [(Pb) 10.999905 |0.002211 [0.000428 |0.014934 |0.193484 [ug/I
3 208 [Pb  10.999926 {0.010091 [0.00168 |0.006284 |0.16646 {ug/t
2 209|Bi  ]0.999986 |0.007486 |0.000851 |0.005772 |0.113624 |ug/t
} 232|Th ]0.999984 |0.011733 |0.000617 |0.003438 |0.052574 |ug/
} 238 |U 0.999983 [0.011056 [5.47E-05 |0.000995 |0.004949 |ug/
3 6 |Li(S) ug/l
2 45 |Sc (IS) ug/t
3 45 [Sc(I1S) ug/l
2 72 |Ge (IS) ug/l
3 72 |Ge (1S) ug/l
3 1151In (I1S) ug/l
2 165 [Ho (IS) ug/l
3 165 |Ho (I1S) ug/l
2 193[Ir (IS) ug/l
3 193]Ir (IS) ug/l
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o -
<~ eurofins | _ _ Page 1of 1
! Environment Testing
! TestAmerica
Metals Y Intercept
Analyst: LKP Date: 12/27/2019 Analyst:
Instrument: 7700 Instrument: 7700
Calibration File: 12261981 Calibration File: 122619B1
Matrix: Water Matrix: Soil
Units: Units: PPB
| 7" ent MDL 3XMDL Y-Intercept | Pass/Fail Element MDL 3XMDL Y-Intercept | Pass/Fail
o 2.00 6.00{0.055406 PASS Ll 4.00 12.00|0-055406 PASS
BE 0.20 060{2.6E-05 PASS e 0.40 1.20/0.000026 PASS
B 45.00 135.00/0.00114 PASS 5 45.00 135.00/0.001140 PASS
NA 20.00 60.00)0.07528 PASS NA 75.00 225.00/0.075280 PASS
MG 20.00 60.00{0.002087 PASS MG 25.00 75.00|0.002087 PASS
AL 20.00 60.00{0.001594 PASS AL 20 60.00{0.001594 PASS
P 45.00 135.00{0.000838 PASS P 20u.uu 600.00}0.000838 PASS
K 45.00 135.00{0.145763 PASS 40.00 120.00/0.145763 nret |
CA 45.00 135.00]0.017794 PASS CA 100.00 300.00{0.017794 Ao
T 2.00 6.00{0.000195 PASS Tl 2.40 7.2r!0 000195 PASS
v 4.00 12.00{0.020231 PASS v 4.00 12.0u)~-~=J231 PASS
CR 4.00 12.00/0.00834 PASS CR 4.50 13.50|0.008340 PASS
MN 0.90 2.70/0.000764 PASS MN 2.00 6.00/0.000764 PASS
FE 20.00 60.00{0.001059 PASS FE 20.00 60 00|0.001059 PASS
co 0.90 2.70/0.00126 PASS co 0.75 2.25(0.001260 PASS
Ni 2.00 6.00]0.000346 PASS NI 2.00 6.00/0.000346 PASS
cu 0.40 1.20]0.022791 PASS cu 4.00 12.00/0.022791 PASS
ZN 7.50 22.50{0.00254 PASS ZN 20.00 60.00(0.002540 PASS
AS ] 12.00]0.000632 PASS AS 4.00 12.00/0.000632 PASS
SE 2.U0 6.00]0.000189 PASS SE 3.20 9.60|0-000189 PASS
SR 2.00 6.00]0.00041% PASS SR 2.40 7.20|0.000416 PASS
Y 2.00 6.0010.0004 . PASS \ 4.00 12.00/|0.000410 PASS
ZR 2.00 6.00/0.001666 PASS ZR 4.00 12.00/0.001666 PASS
NB 10.00 30.00/0.00481 PASS NB 12.00 36.00/0.004810 PASS
MO 2.00 6.00[0.001233 PASS MO 200 6.00(0.001233 PASS
RU 4.00 12.0010.000267 PASS RU 4.00 12.00{0.000267 PASS
RH 4.00 12.00{0.001878 PASS RH 4.00 12.00/0.001878 eree |
PD 0.20 0.60]0.000218 PASS PD 0.40 1.2040.000218  ou
AG 0.90 2.70{8.35E-05 PASS AG 0.75 2.25(0.000084 PASS
CD 0.20 0.60/8.72E-06 PASS cD 0.24 0.72|0-000009 PASS
SN 1.20 3.60{0.000476 PASS SN 0.90 2.70{0.000476 PASS
SB 2.00 6.00|5.98E-05 PASS SB 2.00 6.00[0.000060 PASS
TE 7.50 22.50]1.37E-07 PASS TE 4.00 12.00/0.000000 PASS
cs 0.20 0.60|7.32E-06 PASS cs 2.00 6.00|0-000007 PASS
BA 0.90 2.70[2.6E-05 PASS BA 5.00 15.00|0.000026 PASS
LA 0.90 2.70[1.54E-05 PASS LA 0.75 2.25(0.000015 PASS
CE 4.00 12.00|2.3E-05 PASS CE 4.00 12.00|" """023 PASS
PR 0.80 2.70|2.02E-05 PASS PR 0.75 2 25|v.vu0020 PASS
ND 0.90 2.70{4.31E-06 PASS ND 0.75 2.25|0.000004 PASS
SM 4.00 12.00|4.08E-06 PASS SM 4.00 12.00|0.000004 PASS
HF 4.00 12.00|4.79E-05 PASS HF 4.00 12.00|0.000048 PASS
TA 4.00 12.00/0.001482 PASS TA 4.00 12.00(0.001482 PASS
w 2.00 6.00/0.000794 PASS w 10.00 30.00/0-000794 PASS
RE 0.40 1.20|1.5E-05 PASS RE 4.00 12.00|0.000015 PASS
PT 0.40 1.20|3.82E-05 PASS PT 0.40 1.20|0.000038 PASS
AU 5.00 15.00]5.24E-05 PASS AU 2.00 6.00/0.000052 PASS
L 0.90 2.70]0.000325 PASS TL 2.00 6.00/0.000325 PASS
(PB 206) 1.00 3.00/0.00043 PASS (PB 206) 1.25 3.75/0.000430 PASS
(PB 207) 1.00 3.00/0.000428 PASS (PB 207) 1.25 3.75/0.000428 PASS
PB 1.00 3.00]0.00168 PASS PB 1.25 3.75/0.001680 PASS
Bl 7.50 22.50{0.000851 PASS BI 7.50 22.50)0.000851 PASE
TH 0.90 2.70{0.000617 PASS TH 0.90 2.70/0.000617 PASS
u 0.40 1.20|5.47E-05 PASS u 0.40 1.20(0.000055 PASS

WTAF S\Lab\St Louis\Public\QA\FORMS\INORG
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1226198B1-2

une SteMasgName R a b (blank) DL BEC nits
3 7 |Li 0.999983 |0.00557 10.056241 [0.171945 ]10.09723 Jug/l
3 9 Be |1 0.001618 |2.14E-05 |0.013889 {0.013205 [ug/Il
3 11 |B 0.999809 10.001225 [0.009654 |0.141283 {7.882622 [ug/l
2 23 [Na 0.999997 [0.007066 [0.090066 '* °*7115 {12.74614 [ug/I
2 24 |Mg ]0.999999 [0.003637 {0.002392 ;u.u~377 |0.657772 [ug/
2 27 [Al_10.999054 |0.001549 10.001541 10.219353 [0.995016 |ug/l
2 31 |P 0.999999 10.000108 |0.000601 12.806163 |5.585696 jug/i
2 39 |K 0.999997 10.004012 |0.150213 |0.924596 [37.43951 |ug/l
3 44 [Ca 0.999954 [0.00043 [0.007617 |0.761542 [17.70576 fug/l
3 47 |Ti 0.999994 [0.001239 [0.000149 |0.023488 [0.120541 [ug/I
2 51 |V 0.999875 [0.048166 [0.024261 |0.015606 {0.503699 [ug/I
2 52 |Cr 10.999994 [0.058438 10.008132 ]0.021877 |0.139149 jug/
2 55 |Mn_]0.999991 [0.016261 {0.000995 ]0.048378 |0.06119 [ug/I
2 57 |Fe 10.999863 [0.00055 [0.000924 |0.773232 |1.680396 [ug/!
2 59 |Co 10.999895 [0.040054 |0.001407 {0.008679 |0.035128 {ug/!
2 60 [Ni_10.999894 {0.010079 10.000317 [0.010452 [0.031404 fug/|
2 63 [Cu 0.999997 [0.027761 [0.010852 |0.063649 [0.39092 [ug/l
2 66 [Zn 10.99987 [0.00545 [0.001462 |0.017745 [0.268218 [ug/I
2 75 |As _10.999899 [0.003719 [0.000517 |0.051713 |0.139044 [ug/I
2 78 |Se 0.999949 [0.000283 [0.000206 |0.705903 }0.727633 [ug/I
3 88 |Sr 10.999924 [0.034755 |0.000551 |0.004076 |0.015854 [ug/I
2 89 |Y 0.999991 10.051661 [0.000539 ]0.003929 |0.010429 [ug/I
2 90 [Zr ]0.99996 [0.03941 ]0.001324 |0.014768 [0.033596 |ug/I
2 93 [Nb 10.998209 j0.077529 |0.01488 |0.041744 [0.191929 |ug/|
3 95 |Mo_10.999822 [0.006513 [0.000394 |0.009942 [0.060562 |ug/|
2 101 |Ru_ [0.999971 10.022793 |0.000239 [0.009758 |0.010465 |ug/!
2 103 [Rh [0.999823 |0.131228 |0.002515 |0.008339 |0.019169 |ug/|
2 105 [Pd [0.999923 |0.025885 |9.2E-05 |0.001034 |0.003554 |ug/I
3 107 [Ag [0.999953 |0.002405 |5.67E-05 |0.000434 |0.023586 |ug/I
3 111[Cd |0.999841 |0.000521 |7.72E-06 |0.008119 {0.014813 '-'~"
3 118[Sn__10.999999 |0.001514 |0.000424 |0.01602 [0.279968 juyn
3 121]Sb__10.999995 10.001961 |6.89E-05 [0.001974 [0.035129 |ug/l
2 125|Te [0.99988 |2.26E-05 |8.41E-07 [0.063222 [0.037298 |ug/l
2 133|Cs [0.999989 10.001821 |1.86E-05 [0.005497 [0.010217 |ug/l
3 137 [Ba__[0.999956 |0.000641 |2.94E-05 [0.009825 [0.045804 |ug/|
2 139[La [0.999994 |0.003979 |2.53E-05 [9.46E-05 |0.006369 |ug/i
2 140|Ce [0.999991 10.004612 (3.3E-05 10.000943 [0.007157 {ug/l
2 141 |Pr 0.999993 10.004788 [3.02E-05 |0.00155 ]0.0063 ug/l
2 146 [Nd ]0.999535 |0.000897 |7.27E-06 |0.006588 |0.008108 |ug/|
3 147 |Sm_|0.999956 10.000986 |7.49E-06 {0.002454 {0.007593 jug/I
2 178 |Hf  [0.999995 |0.002031 |5.21E-05 [0.00298 10.025641 Jug/l
2 181|Ta [0.999888 |0.008555 |0.001517 {0.011209 {0.177288 |ug/l
2 182 |W _ [0.999994 [0.002073 |0.000695 [0.01539 [0.335332 |ug/l
3 185[Re [0.99997 ]0.004343 |2.59E-05 |0.001278 |0.005956 |ug/l
2 195(Pt  [1 0.001966 [3.53E-05 [0.009191 [0.017968 |ug/|
3 197 [Au_ 10.999991 [0.003251 |0.000122 }0.002501 |0.037467 |ug/l
3 205(TI 0.999955 10.007412 [0.000109 |0.001708 |0.014655 ug/!
3 206 [(Pb) [0.99994 [0.002539 |0.000279 10.015135 10.109971 [ug/l
3 207 [(Pb) 10.999904 [0.002218 10.000298 |0.021805 |0.13431 |ug/l
3 208 |Pb 10.999948 10.010148 |0.001129 |0.008008 |0.111262 Jug/
2 209 [Bi 10.999948 |0.007505 |0.000627 |0.002984 |0.083498 |ug/
3 232|Th_10.999999 [0.011967 |0.000441 |0.003391 [0.036873 |ug:
3 238|U 0.999934 [0.011269 |7.92E-05 |0.002095 [0.007028 |ug:
3 6 |Li(IS) ug/I
2 45 [Sc (IS) ug/l
3 45 [Sc (IS) ug/l
2 72 |Ge (IS) ug/I
3 72 |Ge (IS) ug/|
3 115]In (IS) ug/l
2 165 {Ho (IS) ug/l
3 165[Ho (IS) ug/I
2 193[Ir (IS) ug/l
3 193 [Ir (18) ug/I
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Method 901.1
Ra-226

Radium-226 & Other Gamma Emitters
(GS) by Method 901.1
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Prep Batch: 453329

Fi1ll Geometry, 21-Day In-Growth

Page 384 of 975 12/31/2019



Gamma Spectroscopy Analysis Detail Report

Labld: MB 160-453329/1-A

Analyzed: 12/27/19

Client iD: Detector: GV9
Analyte MB Result Count Unc Total Unc Qualifier
Radium-226 -0.00146 0.147 014 |
Radium-228 0.00612 0.0488 0.048 |

Lab Id: LCS 160-453329/2-A Analyzed: 12/27/19

Client ID: Detector: GV12
Analyte LCS Result Count Unc Total Unc Qualifier
Americium-241 99.5 148 1
Cesium-137 30.3 0.768 3.

Cobalt-60 11.8 0.389 1.

Lab ld: 160-36593-1
Client ID: STSB32_0-0.5

Analyzed: 12/27/19
Detector: GV8

Analyte Resul*  “ount Unc Total Unc Qualifier
Radium-226 3.0 0.306 0.43
Radium-228 0.91 0.232 0.25

Lab Id: 160-36593-1 DU
Client ID: STSB32_0-0.5

Analyzed: 12/27/19
Detector: GV5

Analyte DU Result Count Unc Total Unc Qualifier
Radium-226 3.24% 0.340 0.479
Radium-228 1.2 0.355 0.378

Lab Id: 160-36593-2
Client ID: STSB32_0.5-3

Analyzed: 12/27/19
Detector: GV9

Analyte Result Count Unc Total Unc Qualifier
Radium-226 2.49 0.225 0.343
Radium-228 0.754 0.253 0.264

Lab Id: 160-36593-3
Client ID: STSB32_3-6

Analyzed: 12/27/19
Detector: GV12

Analyte Result Count Unc Total Unc Qualifier
Radium-226 3.31 0.335 0.475
Radium-228 1.03 0.383 0.397

Page 1 of 4

Prep Batch: 453329

07:39

Unit
pCi/g
pCi/g

07:38

Unit

pCi/g
pCi/g
pCi/g

07:4
Unit
pCi/g
pCi/g

08:1:
Unit
pCil/g
pCi/g

08:1¢
Unit
pCi/g
pCi/g

08:17
Unit

pCilg
pCi/g

Ts: 30
Decay Corrected: No
RL MDC Anly Batch
1.00 0.25i 455404
1.00 0.18i 455404
Ts: 30
Decay Corrected: No
RL MDC Anly Batch

1.1 455401
0.31 455401
0.16 455401
Ts: 30
Decay Corrected: No
RL MDC Anly Batch
1.00 0.16 455403
1.00 0.18 455403
Ts: 30
Decay Corrected: No
RL MDC Anly Batch
1.00 0.18 455402
1.00 0.23 455402
Ts: 30
Decay Corrected: No
RL MDC Anly Batch
1.00 0.127 455404
1.00 0.319 455404
Ts: 30
Decay Corrected: No
RL MDC Anly Batch
1.00 0.208 455401
1.00 0.360 455401
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Lab Id: 160-36593-4
Client ID: STSB32_6-15

Analyte Result
Radium-226 3.17
Radium-228 1.36

Lab ld: 160-36593-5
Client ID: STSB34_0-0.5

Analyte Resul
Radium-226 1.8¢
Radium-228 1.0°

Lab Id: 160-36593-6
Client ID: STSB34_0.5-3

Analyte Result
Radium-226 2.34
Radium-228 0.930

Lab Id: 160-36593-7
Client ID: STSB34_3-6

Analyte Result
Radium-226 1.90
Radium-228 0.863

Lab Id: 160-36593-8
Client ID: STSB34_6-15

Analyte Result
Radium-226 2.76
Radium-228 1.56

Lab ld: 160-36593-9
Client [D: STSB34-FD_3-6

Analyte Resul

Radium-226 2.1

Radium-228 0.98.
Page 2 of 4

Gamma Spectroscopy Analysis Detail Report

Analyzed: 12/27/19
Detector: GV8

Count Unc Total Unc Qualifier
0.360 0.488
0.287 0.319

Analyzed: 12/27/19
Detector: GV8

Zount Unc Total Unc Qualifier
0.237 0.30:
0.248 0.27

Analyzed: 12/27/19
Detector: GV5

Count Unc Total Unc Qualifier
0.284 0.374
0.224 0.243

Analyzed: 12/27/19
Detector:  GV9

Count Unc Total Unc Qualifier
0.223 0.29:
0.161 0.18

Analyzed: 12/27/19
Detector: GV12

Count Unc Total Unc Qualifier
0.387 0.478
0.424 0.452

Analyzed: 12/27/19
Detector: GV5

>ount Unc Total Unc Qualifier
0.285 0.3€
0.244 0.2€

Prep Batch: 453329

08:1!

Unit
pCi/g
pCi/g

08:5°
Unit
pCi/g
pCilg
09:03
Unit
pCi/g
pCi/g
09:3i
Unit
~ pCilg
pCi/g
09:31
Unit
pCi/g
pCi/g
09:38
Unit

pCilg
pCi/g

Ts: 30
Decay Corrected: No
RL MDC Anly Batch
1.00 0.162 455403
1.00 0.336 455403
Ts: 30
Decay Corrected: No
RL MDC Anly Batch
1.00 014 455403
1.00 0.171 455403
Ts: 30
Decay Corrected: No
RL MDC Anly Batch
1.00 0.158 455402
1.00 0.289 455402
Ts: 30
Decay Corrected: No
RL MDC Anly Batch
1.00 0.146 455404
1.00 0.169 455404
Ts: 30
Decay Corrected: No
RL MDC Anly Batch
1.00 0.270 455401
1.00 0.330 455401
Ts: 30
Decay Corrected: No
RL MDC Anly Batch
1.00 0.17 455402
1.00 0.21 455402
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Lab Id: 160-36593-10
Client ID: STSB33_0-0.5
Analyte Result
Radium-226 148
Radium-228 0.714
Labld:  160-36593-11
Client ID: STSB33_0.5-3
Analyte Resuit
Radium-226 ' 1.60
Radium-228 1.05
Labld:  160-36593-12
Client ID: STSB33-FD_0.5-3
Analyte Result
Radium-226 1.58
Radium-228 0.820
Labld:  160-36593-13
Client ID: STSB33_3-6
Analyte Result
Radium-226 1.2(
Radium-228 1.9¢
LabId:  160-36593-14
Client ID: STSB33_6-15
Analyte Result
Radium-226 ) 1.68
Radium-228 1.40
Labld:  160-36593-15
Client ID: STSB35_0.5-3
Analyte Result
Radium-226 1.71
Radium-228 0.715
Page 3 of 4

Gamma Spectroscopy Analysis Detail Report
Prep Batch: 453329

Analyzed: 12/27/19 09:34 Ts: 30
Detector: GV8 Decay Corrected: No

Count Unc Total Unc Qualifier Unit RL MDC Anly Batch
0.212 0.262 pCilg 1.00 0.131 455403
0.192 0.206 pCi/g 1.00 0.223 455403

Analyzed: 12/27/19 10:11 Ts: 30

Detector: GV9 Decay Corrected: No

Count Unc Total Unc Qualifier Unit RL MDC Anly Batch
0.199 0.260 pCi/lg 1.00 0.113 455404
0.194 0.222 pCi/g 1.00 0.169 455404

Analyzed: 12/27/19 10:12 Ts: 30
Detector: GV12 Decay Corrected: No

Count Unc Total Unc Qualifier Unit RL MDC Anly Batch
0.239 0.288 pCilg 1.00 0.209 455401
0.362 0.371 pCi/g 1.00 0.345 455401

Analyzed: 12/27/19 10:14 Ts: 30

Detector: GV5 Decay Corrected: No

Count Unc Total Unc Qualifier Unit RL MDC Anly Batch
0.285 0.311 pCilg 1.00 0.31 455402
0.532 0.56¢ pCi/g 1.00 0.6¢ 455402

Analyzed: 12/27/19 10:15 Ts: 30

Detector: GV8 Decay Corrected: No

Count Unc Total Unc Qualifier Unit RL MDC Anly Batch
0.244 0.300 pCilg 1.00 0.133 455403
0.249 0.288 pCil/g 1 1.00 0.130 455403

Analyzed: 12/27/19 10:53 Ts: 30

Detector:  GV9 Decay Corrected: No

Count Unc Total Unc Qualifier Unit RL MDC Anly Batch
0.203 0.270 pCilg 1.00 0.133 455404
0.265 0.275 pCilg 1.00 0.253 455404
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Daily Checks
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Test America
St. Louis
Quality Control Check

Spectrum: 5 20191227001 QCAsLeft
Description: Quality control Check C Source 'A') Post Stabilization
Acquired: 12/27/2019 5 :33 AM
Detector: Detector # 5
Quality Control Evaluat.oun Criteria:
1) Notify Supervisor 1f 'AS FOUND' parameters exceed Tolerance or Control Limits.
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits.

Target L Ctrl L _Tol Measured H Tol H Ctrl Results
QA-60
Channel 238.00 236.00 237.00 237.90 239.00 240.00 PASS
Energy 59.54 59.04 59.29 59.59 59.79 60.04 PASS
FWHM 0.74 0.00 0.00 0.72 1.84 1.94 PASS
ActivityDiff 636.60 -5.00 -4.00 0.32 4.00 5.00 PASS
QA-662
FWHM 1.36 0.00 0.00 1.37 3.06 3.16 PASS
ActivityDiff 596.80 -5.00 -4.00 ~-0.05 4.00 5.00 PASS
QA-1332
Channel 5330.00 5327.00 5328.00 5329.00 5332.00 5333.00 PASS
Energy 1332.51 1331.76 1332.01 1332.30 1333.01 1333.26 PASS
FWHM 1.90 0.00 0.00 1.98 4.10 4.20 PAC”
ActivityDiff 1164 .20 -5.00 -4.00 -1.56 4.00 5.00 PAS

Analyst: kody Saulters Reviewer: kody Saulters
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Test America
St. Louis
Background Check

Spectrum: 5_20191227002_BG
Description: Background Contaminat’ a1 Check

Acquired: 12/27/2019 5 ~3:00 AN

Detector: Detector # 5
Background Evaluation Criteria:

1) Place instrument out of service i1f Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate
exceeds Tolerance Limits.

Target L Ctrl L_Tol Measured H Tol H Ctrl Results
Bkgd
Countrate 1.45 1.30 1.35 1.46 1.55 1.60 PAS
Analyst: Caleb Quinn Reviewer: kody Saulters
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Spectrum:
Description:
Acquired:
Detector:

Test America
St. Louis

Quality Control Check

8 20191227001 QCAsLeft

Quality control Check ‘2C Source

12/27/2019 5: " :51 AM

Detector # 8

Quality Control Evaluation Criteria:

1) Notify Supervisor if
2) Place out of service

'AS FOUND'
if 'AS LEFT'

IDI)

Post Stabilization

parameters exceed Tolerance or Control Limits.

parameters exceed Tolerance or Control Limits.

QA-60
Channel
Energy

FWHM
ActivityDiff

QA-662
FWHM
ActivityDiff

QA-1332
Channel
Energy

FWHM
ActivityDiff

Target L Ctrl L_Tol Measured H_Tol H Ctrl Results

238.00 236.00 237.00 238.00 239.00 240.00 PASS
59.54 59.04 59.29 58.56 59.79 60.04 PASS
1.10 0.00 0.00 1.29 2.20 2.30 PASS
650.60 -5.00 -4.00 0.35 4.00 5.00 PASS
1.53 0.00 0.00 1.67 3.23 3.33 PASS
609.90 -5.00 ~4.00 3.44 4.00 5.00 PASS
5330.00 5327.00 5328.00 5330.50 5332.00 5333.00 PASS
1332.51 1331.76 1332.01 1332.64 1333.01 1333.26 PASS
1.90 0.00 0.00 1.84 4.10 4.20 PASS

1189.70 -5.00 -4 .00 2.65 4.00 5.00 PA

Analyst: kody Saulters Reviewer: kody Saulters
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Test America
St. Louis
Background Check

Spectrum: 8_20191227002 BG
Description: Background Contaminat®-n Check
Acquired: 12/27/2019 ¢ 76:22 AM
Detector: Detector # ¢
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary 1f Countrate

exceeds Tolerance Limits.

Target L Ctrl L _Tol Measured H_Tol H Ctrl Results
Bkgd
Countrate 1.56 1.39 1.45 1.57 1.68 1.74 PA
Analyst: Caleb Quinn Reviewer: kody Saulters
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Test America
St . Louis
Quality Control Check

Spectrum: 9_ 20191227002 QCAsLeft
Description: Quality control Check ‘7QC Source 'E') Post Stabilization
Acquired: 12/27/2019 € '0:52 AM
Detector: Detector # ¢
Quality Control Evaluation Criteria:
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits.
2) Place out of service 1f 'AS LEFT' parameters exceed Tolerance or Control Limits.

Target L Ctrl L Tol Measured H Tol H Ctrl Results
QA-60
Channel 238.00 236.00 237.00 237.80 239.00 240.00 PASS
Energy 59.54 59.04 59.29 59.56 59.79 60.04 PASS
FWHM 1.08 0.00 0.00 0.93 2.18 2.28 PASS
ActivityDiff 649 .44 -5.00 -4 .00 0.05 4.00 5.00 PASS
QA-662
FWHM 1.62 0.00 0.00 1.49 3.32 3.42 PASS
ActivityDiff 607.56 -5.00 -4 .00 -0.82 4.00 5.00 PASS
QA-1332
Channel 5330.00 5327.00 5328.00 5329.60 5332.00 5333.00 PASS
Energy 1332.51 1331.76 1332.01 1332.31 1333.01 1333.26 PASS
FWHM 2.12 0.00 0.00 1.95 4 .32 4.42 PASS
ActivityDiff 1191.31 -5.00 -4 .00 -2.09 4.00 5.00 PAS

Analyst: Caleb Quinn Reviewer: kody Saulters
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Test America
St. Louis
Background Check

Spectrum: 9_20191227001 BG
Description: Background Contaminat | Check
Acquired: 12/27/2019 5 ~*:11 AM
Detector: Detector # 9
Background Evaluation Ciiceria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

Target L Ctrl L _Tol Measured H_Tol H Ctrl Results
Bkgd
Countrate 1.89 1.53 1.65 1.82 2.14 2.26 PAS
Analyst: kody Saulters Reviewer: kody Saulters
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Spectrum:
Description:
Acquired:
Detector:

1) Notify Supervisor if

12_20191227002_QCASLeft
Quality control Check
12/27/2019 €

Detector #1:Z
Quality Control Evaluation Criteria:

"3:07 AN

'AS FOUND'

"2C Source

Test America
St. Louis

IHI)

Quality Control Check

Post Stabilization

parameters exceed Tolerance or Control Limits.

2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits.
Target L Ctrl L _Tol Measured H Tol H Ctrl Results
QA-60
Channel 238.00 236.00 237.00 237.90 239.00 240.00 PASS
Energy 59.54 59.04 59.29 59.58 59.79 60.04 PASS
FWHM 0.90 0.00 0.00 0.84 2.00 2.10 PASS
ActivityDiff 691.00 -5.00 -4.00 -1.16 4.00 5.00 PASS
QA-662
FWHM 1.48 0.00 0.00 1.46 3.18 3.28 PASS
ActivityDiff 659.00 -5.00 -4 .00 0.36 4.00 5.00 PASS
QA-1332
Channel 5330.00 5327.00 5328.00 5329.50 5332.00 5333.00 PASS
Energy 1332.51 1331.76 1332.01 1332.37 1333.01 1333.26 PASS
FWHM 2.00 0.00 0.00 1.97 4.20 4.30 PASS
ActivityDiff 1274.00 -5.00 -4.00 -0.51 4.00 5.00 PAS
Analyst: Caleb Quinn Reviewer: kody Saulters
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Test Amexica
St. Louis
Background Check

Spectrum: 12 20191227001_BG
Description: Background Contaminat-:~n Check

Acquired: 12/27/2019 £-n05:29 Al

Detector: Detector #1:
Background Evaluation C..teria:

1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate
exceeds Tolerance Limits.

Target L Ctrl L Tol Measured H Tol H Ctrl Results
Bkgd
Countrate 2.00 1.89 1.93 2.00 2.07 2.10 PAS
Analyst: kody Saulters Reviewer: kody Saulters
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Initial
Calibrations
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Ge05_90099_solidcert 2012 xIs

Gamma Verification per Geometry

Detector: Geb
Geometry: Tunacat
Reference date 1/1/2012
Calibration Standard: 90099
Standard volume g/ vial 1550
Standard volume transferred in g / geometry 317.8
lab ID# of cal standard Rad12-0007
Isotope Cz;iii:’agzg\gty G:;R?:;y y abundance | Bg/sample RCe (::JTtts %recovery
gammas/sec
Pb-210 3094 634 0.0425 14926 14353 96.2
Am-241 n37 418 0.3590 1163 1230.2 105.7
Cd-109 2881 591 0.0361 16363 16101 984 |
Co-57 1511 310 0.8560 362 347.72 96.1
Ce-139 2139 439 0.7990 549 538.4 | 981
Hg-203 4651 954 0.8146 1171 1208.4 103.2
Sn-113 3015 618 0.6400 966 972.07 100.¢
Cs-137 1938 397 0.8510 467 462.35 99.0
Y-88 7264 1489 0.9370 1589 1559.3 98.1
Co-60 3580 734 0.9997 734 722.51 98.4
Co-60 3581 734 0.9999 734 739.67 100.7
Y-88 7690 | 1577 0.9920 1589 1613.8 101.
Reviewed By: Jody Watson
Date: 3/27/2012
SOP: ST-RD-0102 current rev CalVerif_tuna can
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Ge08_90099_solidcert 2012 TALS.xls

Gamma Verification per Geometry

Detector: Get
Geometry: Tunac
Reference date 1/1/2012
Calibration Standard: 90099
Standard volume g / vial 1550
Standard volume transferred in g / geometry 317.8
lab ID# of cal standard 6699
Isotope CE;r;i;ii:ials\;:stl\gty G::t?:/?tt;y y abundance | Bg/sample Rc;(;zrl]tts %recovery
gammas/sec
Pb-210 3094 634 0.0425 14926 14960 100.2
Am-241 2037 418 0.3590 1163 1240.5 106.6
Cd-109 2881 591 0.0361 16363 16066 98.2
Co-57 1511 310 0.8560 362 345.12 954
Ce-139 2139 439 n 7990 549 536.34 977
Hg-203 4651 954 0.8146 1171 1218.2 104.1
Sn-113 3015 618 0.6400 966 967.15 100.1
Cs-137 1938 397 0.8510 467 465.86 99.8
Y-88 7264 1489 0.9370 1589 1552.1 97.6
Co-60 3580 734 0.9997 734 724 4¢ 98.7
Co-60 3581 734 0.9999 734 729.98 99.4
Y-88 7690 1577 nag2Q 1589 1627.2 10%

Reviewed By: Jody Watson

Date: 3/28/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can
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Ge09_90099_solidcert 2012 TALS xIs

Gamma Verification per Geometry

Detector: Ge9
Geometry: Tunac:
Reference date 1/1/2012
Calibration Standard: 90099
Standard volume g/ vial 1550
Standard volume transferred in g / geometry 317.8
lab ID# of cal standard 6699
Isotope Cegr;i;itra:al;;::l\;ity G::tri?/?tt;y vy abundance | Bq/sample RCe (;l:]?t; %recovery
__gammas/sec
Pb-210 3094 634 0.0425 14926 14240 95.4
Am-241 2037 418 0.3590 1163 1044 5 107.
Cd-109 2881 591 0.0361 16363 15902 97.2
Co-57 1511 310 0.8560 362 347 4¢ 96.0
Ce-139 2139 439 0.7990 549 535.87 97.6
Hg-203 4651 954 0.8146 1171 1216.7 103.9
Sn-113 3015 618 0.6400 966 970.65 100.5
Cs-137 1938 397 0.8510 467 466.58 99.€
Y-88 7264 1489 0.9370 1589 1552.5 97.7
Co-60 3580 734 0.9997 734 727.12 99.0
Co-60 3581 734 0.9999 734 719.75 98.0
Y-88 7690 1577 0.9920 1589 1638.8 103.
Reviewed By: Jody Watson
Date: 6/14/2012
SOP: ST-RD-0102 current rev CalVerif_tuna can
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Ge12_108513_solidcert 2018 TALS.xls

Gamma Verification per Geometry

Detector: Ge1z
Geometry: Tuna Ca
Reference date: 1/1/2018
Calibration Standard: 108513
Standard volume g / vial: 1550
Standard volume transferred in g / geometry: 342.2

lab ID# of cal standard: #1402359 / Tuna Can_2018_ 00001

isotope C?r'tiﬂed G?o.m etry S %recovery
Activity - Bq Activity - Bq Results
Pb-210 72410 15986 16000 100.1
Am-241 5770 1274 1261 99.0
Cd-109 79700 17596 18250 103.7
Co-57 1809 399 393.1 98.4
Ce-139 2723 601 585.9 975 |
Hg-203 5868 1296 1312 1013 |
Sn-113 4658 1028 1059 103.0
Cs-137 2283 504 509.8 1011
Y-88 7810 1724 1705 989 |
Co-60 3574 789 776.5 98.4
Co-60 3574 789 765.4 97.0
Y-88 7810 1724 1769 102.4

Reviewed By:  Jody Watson

Date: 4/23/2018

SOP: ST-RD-0102 current rev Cal_tuna can
Page 900 of 975
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Initial
Calibration
Verifications
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Ge05_90099_solidcert 2012

2nd Source Verification

Detector: Ge5
Geometry: Tunace
Reference date 1/1/2010
Source: 81427-334
Standard volume g / vial 1550
Standard volume transferred in g / geometry 318.5
lab |D# of cal st=r~ard 6665
Certified Activity Geometry Count o
Isotope gammas/sec Activity vabundance | Ba/sample Results Yorecovery
Am-241 2034 418 N 28g 1164 1160.9 997
Cs-137 1926 396 0.851 465 442 36 95.1
Co-60 anr14 742 0.99974 74" 700.21 94.2
Co-60 3612 742 0.999856 742 70186 94.
Reviewed By: Jody Watson
Date: 3/27/2012
|
|
SOP: ST-RD-0102 current rev 2nd source tuna can
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Ge08_90099_solidcert 2012

2nd Source Verification

Detector: Ge8
Geometry: Tunacan
Reference date 1/1/2010
Source: 81427-334
Standard volume g/ vial 1550
Standard volume transferred in g / geometry 318.5
lab ID# of cal stand~- 6665
Certified Activity Geometry Count o
Isotope gammasisec Activity yabundance | Bg/sample Results Jorecovery
Am-241 2034 418 0.359 1164 1175.4 101,
Cs-137 100a 396 0.851 465 4 96.(
Co-60 3611 742 0.99974 742 6 | 989
Co-60 3612 742 0.999856 742 691.92 o |
Reviewed By: Jody Watson
Date: 3/29/2012
SOP: ST-RD-0102 current rev 2nd source tuna can
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Ge09_90099_solidcert 2012

2nd Source Verification

Detector: Ge9
Geometry: Tunaca
Reference date 1/1/2010
Source: 81427-334
Standard volume g/ vial 1550
Standard volume transferred in g / geometry 318.5
lab ID# of cal standard 6665
Isotope Czr;i::::aif;;\:ty G:gg\‘, ?:yry yabundance | Bag/sample Rc;c;l:thts %recovery
Am-241 2034 418 0.359 1164 1169.4 100.
Cs-137 1926 396 0.851 465 444.52 956 |
Co-60 3611 742 0.99974 742 687.72 92. |
Co-60 3612 742 0.999856 742 692.56 9t
Reviewed By: Jody Watson
Date: 6/14/2012

SOP: ST-RD-0102 current rev

2nd source tuna can
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Ge12_108513_solidcerl 2018 TALS.xls

2nd Source Verification

Detector: Ge1.

Geometry: Tunaca
Reference date: 10/1/2006
Calibration Standard: 74139-334

Standard volume g / vial: 1550
Standard volume transferred in g / geometry: 341.9
lab ID# of cal standard: 1282974

Certified
Isotope Activity
gamimas/sec

Geometry

Count

yabundance B/sample -0

0,
Activity Jerecovery

Am-24i 2034 449 0.359 125 1288 1 103,
Cs-137 1926 425 0.851 499 509.9 102.
Co-60 3612 797 0.999856 797 833.8 104

Reviewed By: Jody Watson

Date: 4/24/2018

SOP: ST-RD-0102 current rev 2nd source tuna can
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Test America
St. Louis
Background Check

Spectrum: 9_20191206007_BGLong
Description: Background Long PBC nt

Acquired: 12/6/2019 6 28 PM
Detector: Detector #
Background Evaluation cria:

1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

Target L Ctrl L _Tol Measured H Tol H Ctrl Results
Bkgd
Countrate 1.89 1.53 1.65 1.77 2.14 2.26 PASE
Analyst: Shiloh Smith Reviewer: Shiloh Smith

(Page 1 of 7)
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Test America
St. Louis
Background Check

Spectrum: 12 20191206008_BGLong
Description: Background Long PBC nt
Acquired: 12/6/2019 6: 59 PV
Detector: Detector #12
Background Evaluation Criveria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate
exceeds Tolerance Limits.

Target L Ctrl L Tol Measured H Tol H_Ctrl Results
Bkgd
Countrate 2.00 1.89 1.93 1.94 2.07 2.10 PASS
Analyst: Shiloh Smith Reviewer: Shiloh Smith

(Page 1 of 5)
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Run Logs
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Detector: GV5

Analysis Date
03/26/12 15:05
03/27/12 10:12
12/06/19 18:41
12/27/19 05:15
12/27/19 05:36
12/27/19 05:59
12/27/19 06:33
12/27/19 07:41
12/27/19 08:18
12/27/19 09:03
12/27/19 09:35
12/27/19 10:14
12/27/19 10:51

Detector: GV8

Analysis Date
03/27/12 10:58

12/27/19 05:37
12/27/19 05:56
12/27/19 06:30
12/27/19 07:09
12/27/19 07:44
12/27/19 08:19
12/27/19 08:58
12/27/19 09:34
12/27119 10:15
12/27/19 10:54

Detector: GV9

Analysis Date
05/03/12 13:37
06/14/12 10:54
12/06/19 18:43
12/27/19 05:04
12/27/19 05:50
12/27/19 06:10
12/27/19 06:31
12/27/19 07:06
12/27/19 07:39
12/27/19 08:16
12/27/19 08:53
12/27/19 09:30
12/27119 10:11
12/27/19 10:53
12/27/19 11.37

Page 1 of 2

Count
Minutes

60
30
30
30
30
30
30

Count
Minutes

30
30
30
30
30
30
30
30

Count
Minutes

30
30
30
30
30
30
30
30
30

Gamma Spectroscopy Run Log

Lab Sample ID

IC 160-12297/1
ICV 160-12297/2
ICB 160-453835/1
CCV 160-455402/1
CCV 160-455402/2
CCB 160-455402/3
2727277

2727277
160-36593-1 DU
160-36593-6
160-36593-9
160-36593-13
2727277

Lab Sample ID

IC 160-12311/1
ICV 160-12311/2
ICB 160-450430/1
CCV 160-455403/1
CCV 160-455403/2
CCB 160-455403/3
227277

22777
160-36593-1 .
160-36593-4"
160-36593-5*
160-36593-10
160-36593-14
160-36593-16

Lab Sample ID

IC 160-12326/1
ICV 160-12326/2
ICB 160-453837/
CCB 160-455404/1
CCV 160-455404/2
CCV 160-455404/3
272777

22777

MB 160-453329/1-A

160-36593-2
227727
160-36593-7
160-36593-11
160-36593-15
160-36593-17

Client Sample ID

STSB32_0-0.5D
STSB34_0.5-3
STSB34-FD_3-6
STSB33_3-6

Client Sample ID

STSB32_0-0.!
STSB32_6-15
STSB34_0-0.!
STSB33_0-0.!
STSB33_6-15
STSB35_0-0.!

Client Sample ID

STSB32_0.5-3

STSB34_3-€
STSB33_0.£
STSB35_0.-
STSB35_3-6 .

Page 968 of 975

Analysis
Batch
12297
12297

453835
455402
455402
455402
455402
455402
455402
455402
455402
455402
455402

Analysis
Batch
12311
12311

450430
455403
455403
455403
455403
455403
455403
455403
455403
455403
455403
455403

Analysis
Batch
12326
12326

453837
455404
455404
455404
455404
455404
455404
455404
455404
455404
455404
455404
455404

Prep
Batch

453329
453329
453329
453329

Prep
Batch

453329
453329
453329
453329
453329
453328

Prep
Batch

453329
453329

453329
453329
453329
453329

Method

9011
901.1
9011
9011

Method

901.1
9011
901.1
9011
9011
9011

Method

9011
9011

901.1
9011
9011
9011

Analyst
Initials
JLW
JLW
JLW

KLS
KLS

KLS
KLS
KLS
KLS

Analyst
Initials
JLW
JLW
JLW

KLS
KLS

KLS
KLS
KLS
KLS
KLS
KLS

Analyst
Initials
JLW
JLW
JLW
KLS

KLS

KLS
KLS

KLS
KLS
KLS
KLS

Eurofins TestAmerica, St. Louis

12/31/2019




Gamma Spectroscopy Run Log

Detector: GV12

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
04/18/18 13:54 IC 160-364854/1 364854 JLW
04/24/18 09:26 ICV 160-364854/> 364854 JLW
12/06/19 18:42 ICB 160-453836/ 453836 JLW
12/27/19 05:05 CCB 160-455401/1 455401 KLS
12/27/19 06:27 CCV 160-455401/2 455401
12/27/19 06:48 CCV 160-455401/3 455401 KLS
12/27/19 07:07 30 22777 455401
12/27/19 07:38 30 LCS 160-453329/2-A 455401 453329 901.1 KLS
12/27/19 08:17 30 160-36593-3 STSB32_3-€ 455401 453329 901.1 KLS
12/27/19 08:54 30 7227277 455401
12/27/19 09:31 30 160-36593-8 STSB34_6-15 455401 453329 901.1 KLS
12/27/19 10:12 30 160-36593-12 STSB33-FD_0.5-2 455401 453329 901.1 KLS
12/27/19 10:50 30 22777 455401
12/27/19 11:37 30 160-36593-18 STSB35_6-15 455401 453329 901.1 KLS
Page 2 of 2 Eurofins TestAmerica, St. Louis
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Reagent

Gamma Ampuole 00001




1380 Seaboard Industrial Blvd.

Eckert & Ziegler | ol dvasoaerr
fax 404:352-2837
Analytics _ www.analyticsinc.com
CERTIFICATE OF CALIBRATION
Standard Radionuclide Source
79670-334

5 mL Liquid in Flame Sealed Vial

Customer: TestAmerica St. Louis
P.O. No.: 2303928, Item 1

Calibration Date: 01-Apr-2009 12:00 EST Grams of Master Source: 0.028371

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains
traceability to the National Institute of Standards and Technology through a Measurements Assurance
Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 1979, and compliance
with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST."

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration
Nuclide Energy (keV) Days yps/gram YPS Uz up u Method
Am-241 B59.5 157860 3.390E+03 0.1 09 1.8 4 LS
Cd-109 88.0 462.60 1.691E+05 4 798E+03 04 1.7 35 HPGe
Co-57 122.1 271.79 8.904E+04 2.826E+03 05 1.3 28 HPGe
Ce-139 165.9 137.6 1.286E+05 3.563E+03 04 1.1 23 HPGe
Hg-203 279.2 46.61 2.788E+05 7.910E+03 03 1.1 23 HPGe
Sn-113 391.7 115.1 1.728E+05 4.894E+03 0.6 1.1 24 HPGe
Cs-137 661.7 10983 1.120E+08 3.178E+03 0.7 1.2 28 HPGe
Y-88 898.0 106.6 4.208E+08 1.193E+04 0.8 1.1 2.7 HPGe
Co-60 1173.2 1925.4 2.184E+0B 6.196E+03 0.7 1.1 26 HPGe
Ca-60 1332.5 1925.4 2.185E+08 6.1899E+03 0.7 1.1 26 HPGe
Y-88 1836.1 106.6 4.444E+05 1.261E+04 0.7 1.1 26 HPGe

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.
Calibration Methods: 411 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer,
IC - lonization Chamber. Uncortainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297,

"Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results."

Comments:
§.31740 grams 4M HCI solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, 8n, Cs, and Y carriers.

This standard will expire one year after the calibration date.

Source Prepared by: AtV W Qe & ‘4»,/
W. Mao, Radiochemist

QA Approved: N =) Date: & -/3-09

M. Montgonf8ry, QA Manager

End of Certificate

Corporate Office Page 38 of 975 - Laboratory 12/31/2019
24937 Avenue Tibbitts Valencia, California 91355 1380 Seapcard Industrial Bivd. Atlanta, Georgla, 30318
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— "A9Y SODULOS YNV

1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318

Tel 404:352:8677

Fax 404-352-2837
www.ahalyticsinc.com

_— .
*® tckert & Ziegler

Analytics
CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

83725-334
5 mL Liquid in Flame Sealed Vial

Customer: TestAmerica St. Louis/Earth City, MO
P.0O. No.: 2397508, Item 1
Refexence Date: 01-Jan-2011 12:00PM EST Grams of Mastex Source: 0.028066

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray erission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics
(EZA) maintains traceability to the National Institute of Standards and Technology through a
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February,
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Customers may report any
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402,
McLean, VA 22101. '

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration

Nuclide Energy (keV) Days yps/gram Yps ug Uy u Method
Am-241 89.5 1.88CE+05 3.261E+03 0.1 09 18 4 LS
Cd-109 88.0 4.626E+02 1.697E+08 4.763E+03 0.8 1.7 38 HPGe
Co-57 122.1 2.718E+02 8.711E+04 2.443E+03 058 13 2.8 HPGe
Ce-139 165.9 1.376E+02 1.247E+05 3.500E+03 05 1.1 24 HPGe
Hg-203 279.2 4,661E+01 2.153E+08 7.727E+03 04 1.1 23 HPGe
Sn-113 391.7 1.181E+02 1.769E+08 4.965E+03 085 11 24 HPGe
Cs-137 661.7 1.098E+04 1.109E+08 3.113E+03 07 12 28 HPGe
Y-88 898.0 1.066E+02 4.224E+08 1.186E+04 08 1.1 24 HPGe
Co-60 1173.2 1.925E+03 2.142E+08 6.012E+03 06 1.1 25 HPGe
Co-60 1332.5 1.928E+03 2.143E+03 6.015E+03 06 1.1 28 HPGe
Y-88 1836.1 1.066E+02 4.472E+05 1.255E+04 05 1.1 2.4 HPGe

* Master Source refers to Analytics’ 8-isotope mixture which is calibrated quarterly,

Calibration Methods: 411 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2, See NIST Technical Note 1297, "Guidelines for
Evaluating and Expressing the Uncertainty of NIST Measurement Results."

(Certificate continued on reverse side)

BOUNDED 1956

MGS Certificate, Rev 2 09-28-2009 \ SoeEr/ & Page 1 of 2

Laboratory 12/31/2019
1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318

Corporate Office
24937 Avenue Tibbitts Vatencia, California 91355
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Comments:
5.30203 graras 4M HCI solution with approximately 30 ug/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers,

This standard will expire one year after the reference date.

Source Prepared by: MA’IC&MG\

M. L. Taskaeva, Radiochemist

QA Approved: # ~ Date: /3 !Q}\d] [

J. D. McCorvey, QA Manager Alternate '

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2
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CERTIFICATE OF ANALYSIS

Multi-Element Aqueous CRM Product #. TA-CM-FEB19-STL1-A

Custom ISO G34 Metals Prep 1 Spike A Lot #: 10094019-9

Matrix: 5% HNQOs

—T : : - T . ——
Certified Concentration Certified Concentration Certified Concentration
Element & Uncertainty Element & Uncertainty Element & Uncertainty
Ag 40.00 + 0.40 yg/mL Cr 2000 + 2.0 ug/mL Pb 200.0 + 2.0 yg/mlL
[ A 2000 + 10 pgimL Cu 2000 t 2.0 pg/ml Se | 1000 + 1.0pgimL
(_— As 200.0 £ 2.0 pygimL Fe 2000 t 10 pgimlL §Sm | 2000 % 2.0 pg/mL
B 40.00 + 0.20 pgimL K | 2000 £ 10 pg/mL Sr | 2000 * 2.0 pgimlL
Ba 200.0 + 2.0 ygimL L 2000 % 0.20 ug/mL Th | 2000 + 20 pgimlL
_ Be 20.00 % 0.20 pg/mL Mg 2000 £ 10 pgimlL T | 4000 + 0.40 pgimL
Bi 200.0 £ 2.0 ug/mL Mn 2000 + 2.0 uygimlL v 2000 + 2.0 pg/mL
Ca 2000 * 10 pg/mL Na 2000 + 10 pg/mL v 200.0 + 2.0 pg/mL
cd 200.0 t 2.0 pgimL Ni 2000 + 2.0 pg/mL Zn 200.0 * 2.0 pg/mL
| Co 2000 t 2.0 pgimL P 2000 + 2.0 pg/mL
Source Material Lot# Chart
__ _Element_ | Source Material Lot# Element Source Material Lot# Element Source Material Lot¥ |
Ag 975475 Cr 880115 Pb 168223 _
Al 992545 Cu 148793 Se 929078 |
As 166531 Fe 1004971 Sm 120677R ]
B 982524 K 983959 Sr 976606 |
! Ba | 150283R Li 156949 Th 122067
Be { 998969 Mg 738337 Tl 991734 ]
_ Bi 753003 Mn 985851 1] AM17-111UX
Ca 150704 Na 994710 v 983037
o 173171 Ni 752769 Zn 979871
Co 979870 ] P 122196R |

Intended Use: This solution is intended for use as a certified reference material (CRM) or calibration standard for inductively coupled plasma optical
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption spectroscopy (AA
or GFAA), and other techniques for elemental analysis.

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is
registered/accredited to 1SO 9001, ISO 17034, and ISONEC 17025. This CRM was prepared to the certified concentrations shown above by
gravimetric methods, using single-element concentrates that were certified using the “High Performance ICP-OES" protocol deveioped by NIST and
are directly traceable to NIST SRMs {see reverse side). The solution was stabilized using high purity nitric acid {(HNOs) and diluted with filtered (0.22
um), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularty with traceability to NIST, using a calibration
provider that is accredited to ISONEC 17025 by a mutually recognized accreditation body. All volumetric dilutions are performed in Class A calibrated
glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary verification of the certified concentrations
was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty associated with each
certified concentration represents the expanded uncertainty at the 95% confidence level using a coverage factor of k=2.
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Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use.
To achieve the highest accuracy, the analyst should: (1) use only pre<cleaned containers and transferware, (2} not pipette directly from the CRM's
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A
volumetric flasks and pipeties, (5) use a minimum sub-sample size of 500 L. and (6) dilute with the same matrix as the oniginal CRM or other
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse
the bottle or its contents, and avoid exposure to direct sunlight or moisture.

Period of Validity: CPI International ensures the accuracy of this solution for 18 months from the certification date shown below, provided the
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in
the stability of the solution.

MM November 8, 2019

uck Goudreau, ing Officer Certification Date
CPI Intemational waives all responsibility for any damages resulting from the usage and/or implementation of the products/data described herein.
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Health and Safety Information: Refer to the Safety Data Sheet (SDS).

Homogenelty: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and SO Guide
35. Replicate samples of the finished solution were analyzed to confim its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity
and Stability. To ensure homogeneity, users should not take a smaller sub-sample than specified in the Instructions for Use, as doing so will invalidate
the certified values and uncertainties.

Quality Manual Rev: No.5, 03/01/2013
Further Information: Please contact CP! Intemnational for further:  rmation about this CRM.

Quality Certifications: This CRM was prepared under a quality management system that is registered/accredited to the following:
o 1SO 9001 - Quality Management Systems - Requirements (TUV NORD Cent. No. 44 100 16560231)

o ISO/IEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01)
o 1SO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02)
o 18O Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35.

This CRM is traceable to the following NIST SRMs:

Analyte Ag. SRM MO SRM Analyte Ag. SRM MO SRM Analyte Ag. SRM MO SRM
Ag 3151 1077a Hf 3122 - S 3154 2770
Al 3101a 1075a Hg 3133 3133 Sb 3102a 3102a
As 3103a 3103a Ho 3123a - Sc 3148a 3148a
Au 3121 - In 3124a 3124a Se 3149 3149
B 3107 3107 K 3141a 3141a Si 3150 1066a

' Ba 3104a 1051b La 3127a 3127a Sm 3147a -
Be 3105a 3105a Li 3129a 3129 Sn 3161a 1057b
Bi 3106 3106 Lu 3130a - S04 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a
Ca 3109 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a -

| Ce 3110 3110 Na 3152a 3152a Te 3156 -
Ck 3182 1818a Nb 3137 — Th 3159 -
Co 313 313 Nd 31352 - Ti 3162a 3162a
Cr 3112a 1078b Ni 3136 1065b T 3158 3158
Cs KRREE! - NOy 3185 - Tm 3160a -
Cu 3114 1080a P 313%a 313% U 3164 -
Dy 31152 - Pb 3128 3128 v 3165 1052b
Er 31163 - Pd 3138 - w 3163 3163
Eu 3117a - PO 3186 - Y 3167a 3167a
F- 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079 Pt 3140 3140 Zn 3168a 3168a
Ga 3119 - Rb 3145a - zr 3169 3169
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 -
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CERTIFICATE OF ANALYSIS

Single-Element Aqueous CRM Product # TA-CM-FEB19-STL1-B
Custom ISO G34 Metals Prep 1 Spike Std. Solution B Product Lot #: 10094019-8
Matrix: H,0 Source Material Lot #: 983063

Element Certified Concentration & Uncertainty
S 2000 £ 10 pg/mL

intended Use: This solution is intended for use as a certified reference material (CRM) or calibration standard for inductively coupled plasma optical
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption spectroscopy (AA
or GFAA), and other techniques for elemental analysis.

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is
registered/accredited to ISO 9001, ISO 17034, and ISO/NEC 17025. This CRM was prepared to a nominal concentration of 2000 pg/mL by
gravimetric methods using a single-element concentrate dissolved in high purity nitdic acid (HNQs) and diluted with filtered {0.22 pm), 18 M-ohm
deionized waler. The balances used in the preparation of this CRM are calibrated regularly with traceability to NIST, using a calibration provider that
is accredited to SO/IEC 17025 by a mutually recognized accreditation body. All volumetric dilutions are performed in Class A calibrated glassware.
The certified concentration and uncertainty were determined using the ‘High Performance ICP-OES” protocol developed by NIST, and both the
certified concentration and uncertainty values are traceable to NIST SRM 3154. The uncertainty associated with the certified concentration represents
the expanded uncertainty at the 95% confidence level using a coverage factor of k=2.

Instructions for Use: We recommend that the solution be thoroughly mix2d by repeated shaking or swirling of the bottle immediately prior to use.
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A
volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 L, and (6) dilute with the same matrix as the original CRM or other
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, of immerse
the bottle or its contents, and avoid exposure to direct sunlight or moisture.

Period of Validity: CP! international ensures the accuracy of this solution for 18 months from the certification date shown below, provided the
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in
the stability of the solution.

&/ /‘4"&"’“ November 8, 2019

huck Goudreau, Certification Date
CP! intemational waives all l’eSDOﬂSIblllty for any damages resufting from the usage and/or implementation of the productsidata described herein.
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Health and Safety Information: Refer to the Safety Data Sheet (SDS)

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISC Guide 34 and ISO Guide
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity
and Stability. To ensure homogeneity, users should not take a smaller sub-sample than specified in the Instructions for Use, as doing so will invalidate
the certified values and uncertainties.

Quality Manual Rev: No. 5, 03/001/2013
Further Information: Please contact CPI International for further information about this CRM.

Quality Certifications: This CRM was prepared under a quality management system that is registered/accredited to tne following:
e S0 9001 - Quality Management Systems — Requirements (TUY NORD Cert. No. 44 100 16560231)
e ISO/EC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert No. 2848 .01)
o ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02)
o IS0 Guide 34 references additional requirements specified in 1SO Guide 31 and 1SO Guide 35.
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CERTIFICA E OF ANALYSIS

Multi-Element Aqueous CRM Product #: TA-CM-FEB19-STL2-500
Custom ISO G34 Metals Prep 2 Spike Standard Lot#: 10094019-7
Matrix: 5% HNO3/tr. HF
Certified Concentration Certified Concentration Certified Concentration
Element & Uncertainty Element & Uncertainty Element & Uncertainty
Mo 100.0 £ 1.0 pg/mL Sn 2000 + 2.0 ug/imL Zr 200.0 £+ 2.0 pg/mL
Sb 99.99 t 0.50 ug/imL Ti 200.0 + 2.0 pg/imL
Si 1000 ¢ 10 pg/mL W 2000 t 2.0 ug/mL |
Source Material Lot# Chart
Element Source Material Lot# Element Source Material Lot# Element Source Material Lot#
Mo 175215 Sn 171360 Zr 172925
Sb 978317 Ti 161694
Si 977647 W 997482

Intended Use: This solution is intended for use as a certified reference material (CRM) or calibration standard for inductively coupled plasma optical
emission spectroscopy {ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption spectroscopy (AA
or GFAA), and other techniques for elemental analysis.

Certification & Traceability: This CRM was manufactured, processed, and cerlified under a quality management system that is
registered/accredited to 1SO 9001, ISO 17034, and ISO/EC 17025. This CRM was prepared to the certified concentrations shown above by
gravimetric methods, using single-element concentrates that were certified using the “High Performance ICP-OES" protocol developed by NIST and
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HNO3), trace hydrofiuoric acid (HF)
and diluted with filtered (0.22 um), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with
traceability to NIST, using a calibration provider that is accredited to ISO/IEC 17025 by a mutually recognized accreditation body. All volumetric
dilutions are performed in Class A calibrated glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary
verffication of the certfied concentrations was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse
side). The uncertainty associated with each certified concentration represents the expanded uncertainty at the 95% confidence level using a coverage
factor of k=2,

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior o use.
To achieve the highest accuracy, the analyst should: (1) use only preleaned containers and transferware, (2) not pipette directly from the CRM's
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A
volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 L, and (6) dilute with the same matrix as the original CRM or other
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse
the bottle or its contents, and avoid exposure to direct sunlight or moisture,

Period of Validity: CPI International ensures the accuracy of this solution for 18 months from the certification date shown below, provided the
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in
the stability of the solution.

&‘/“/ &J‘“’“ November 8, 2019

Chuck Goudreau, Certifying Officer Certification Date
CPl Intemational waives all responsibility for any damages resutting from the usage and/or implementation of the products/data described herein.
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Multi-Element Aqueous CRM Product #. TA-CM-AUG19-STL4
Custom Standard Lot#: 10103046-1

Matrix: 5% HNO3

Element Certified Concentration Element Certified Concentration Element Certified Concentration

Ag 2.0 pgimL Cr 10.0 yg/mL Sm 10.0 ug/mL

As 10.0 ug/mL Cu 3.0 uyg/mL Sr 5.0 pg/mi.

B 100 pg/mL Li 5.0 pyg/mL Th 2.0 ugimL

Ba 2.0 pg/ml Mn 4.0 ugimL LL 2.0 pg/mL

Be 0.5 ug/mL Ni 5.0 yg/mL U 1.0 pg/mlL

Cd 0.5 ug/mL Pb 3.0 pg/mL v 10.0 ug/mL

Co 2.0 ugimL Se | 5.0 yg/mL Zn 20.0 pgimL

Source Material Lot # Chart

Element Source Material Lot# Element Source Material Lot# Element Source Material Lot#
Ag 975475 Cr 975466 Sm 148251
As 175385 Cu 982446 Sr 998106
B 982186 Li 751942 Th 987024
Ba 994634 Mn 997487 Tl 991734
Be 998969 Ni 984273 U 992180
Cd 996631 Pb 981329 \ 990117
Co 979906 Se 982461 Zn 984272

CERTIFICATE OF ANALYSIS
Intended Use: This solution is intended for use as a reference material (RM) or calibration standard for inductively coupled plasma optical emission

spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption spectroscopy (AA or GFAA),

and other techniques for elemental analysis.

Certification & Traceability: This RM was manufactured, processed, andior certified under a quality management system that is ‘
registered/accredited to 1SO 9001, ISO 17034, and ISO/IEC 17025. This RM was prepared to the certified concentrations shown above by |
gravimetric methods using single-element concentrates, and was stabilized using high purity nitric acid (HNO3), and diluted with filtered (0.22 um),

18 M-ohm deionized water. The balances used in the preparation of this RM are caiibrated regularly with traceability to NIST, using a calibration

provider that is accredited to ISO/IEC 17025 by a mutually recognized accreditation body. All volumetric dilutions are performed in Class A calibrated

glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary verification of the certified concentrations

was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty associated with the

certified concentration is +0.5% relative, which is the sum of the estimated errors due to the purity of the raw materials, the gravimetric preparation of

the solution, and transpiration through the container. This represents the expanded uncertainty at the 95% confidence level using a coverage factor ‘
ofk=2.
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instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirfing of the bottle immediately prior to use.
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the RM's
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A
volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 L, and (6) dilute with the same matrix as the original RM or other chemically
suitable matrix. The solution shoukd be ket tightly capped and stored under normal laboratory conditions. Do not freeze, heat, orimmerse the bottle
orits contents, and avoid exposure to direct sunlight or moisture.

Period of Validity: CP! Intemnational ensures the accuracy of this solution for 18 menths from the certification date shown below, provided the
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in
the stability of the solution.

é : Seﬁtember 12,2019
uc! reau, ng r cation Date

CPi Intemational waives all responsibility for any damages resulting from the usage and/or implementation of the products/data described herein.
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This RM is traceable to the following NIST SRMs:

Analyte Aq. SRM MO SRM Analyte Ag. SRM MO SRM Analyte Aq. SRM MO SRM
Ag 3151 1077a - 7 - S 3154 2770
Al 3101a 1075a o RREN 132 Sb 3102a 3102a
As 3103a 3103a Ar TR - Sc 3148a 3148a
Au 3121 - : N 1742 Se 3149 3149
B 3107 3107 : K it S 3150 1066a
Ba 3104a 1051t - A 127 Sm 3147a -
Be 3105a 3105a ) Qe 11293 Sn 3161a 1057b
Bi 3106 3108 W - S0 3181 -
Br 3184 — N 1 14t Se 3153a 3153a
Ca 3109a 3109a r RN o Ta 3155 -
Ca 3108 1053a B Rt Tb 3157a -
Ce 3110 3c L 1503 Te 3156 -
Cl 3182 1818a s I Th 3159 -
Co 3113 3113 N LS - T 3162a 3162a
Cr 3112a 1078b * AR iRAE T 3158 3158
Cs 3111a - N 19 - Tm 3160a -
Cu 3114 1080a : il AR RAeP R 3164 -
Dy 3115a - = Nz BV 3165 1052b
Er 3116a - o R W 3163 3163
Eu 3117a — 2 R -~ v 3167a 3167a
F 3183 - B e - b 3166a -
Fe 3126a 10790 =5 14 147 Zn 31682 3168a
Ga 3119a - o1 s - Zr 3169 3169
Gd 3118a - - L -

Ge 3120a - Sr 4 144
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CERTIFICATE OF ANALYSIS

Multi-Element Aqueous CRM Product#: TA-CM-APR19-STL5

Mix Name: TA-CAL-3 Lot#: 10097743-1
Matrix; 2% HNO3

e |y | Bomet | Cicomnn | comen | oy
Ag 20.02 + 0.10 pgimlL Cr 100.1 + 0.5 ug/mL Sm 100.1 £ 0.5 ygimL
As 100.0 t 0.5 pg/mL Cu 100.0 + 0.5 pg/imL Sr 100.1 £ 0.5 ugiml
B 200.0 t 1.0 yg/mL Li 100.1 £ 0.5 pg/imL Th 100.1 t 0.5 pgimL
Ba 100.1 £ 0.5 ug/mL Mn 100.1 £ 0.5 ug/mL Tl 20.02 t 0.10 pg/imL
Be 100.0 % 0.5 pg/mL Ni 100.0 £ 0.5 ug/imL u 100.1 t 0.5 ygimL
Cd 100.0 + 0.5 pg/mL Pb 100.1 £ 0.5 pgimL v 100.0 £ 0.5 yg/imL

( Co 100.0 £ 0.5 pg/imL Se 50.01 1 0.25 pg/mL Zn 100.0 £ 0.5 pg/mL

Intended Use: This solution is intended for use as a certified reference material (CRM) or calibration standard for inductively coupled plasma optical
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption spectroscopy (AA
or GFAA), and other techniques for elemental analysis.

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is
registered/accredited to ISO 9001, 1ISO 17034, and ISO/IEC 17025. This CRM was prepared to the certified concentrations shown above by
gravimetric methods, using single-element concentrates that were certified using the *High Performance ICP-OES" protocol developed by NIST and
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HNO3) and diluted with filtered (0.22
pm), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with traceability to NIST, using a calibration
provider that is accredited to ISONEC 17025 by a mutually recognized accreditation body. All volumetric dilutions are performed in Class A calibrated
glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary verification of the certified conoentrations
was performed using ICP-OES that was calibrated andlor referenced against NIST SRMs (see reverse side). The uncertainty associated with each
certified concentration represents the expanded uncertainty at the 95% confidence level using a coverage factor of k=2.

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior 10 use.
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A
volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 pL, and (6) dilute with the same matrix as the original CRM or other
chemically suitable matrix. The solution should be kept tighitly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse
the bottle or its contents, and avoid exposure to direct suniight or moisture.

Period of Validity: CPI Intemational ensures the accuracy of this solution for 18 months from the certification date shown below, provided the

instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in
the stability of the solution.

&‘/“‘/ ’4“0{"’”" May 20,2019
reau, ng r Cei jon Date

CPl Intemational waives all responsibility for any damages resulting from the usage and/or implementation of the products/data described herein.
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Health and Safety Information: Refer to the Safety Data Sheet (SDS).

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity
and Stability. To ensure homogeneity, users should not take a smaller sub-sample than specified in the Instructions for Use, as doing so will invalidate
the certified values and uncertainties.

Quality Manual Rev: No. 5, 03/01/2013
Further Information: Please contact CPI International for further information about this CRM.

Quality Certifications: This CRM was prepared under a quality management system that is registered/accredited to the following:
¢ 1SO 9001 - Quality Management Systems — Requirements (TUV NORD Cert. No. 44 100 16560231)
o ISO/EC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01)
e ISO Guide 34 - General Requirements for the Competence of Reference Matenial Producers (A2LA Cert. No. 2848.02)
o IS0 Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35.

This CRM is traceable to the following NIST SRMs:

Anatyte Ag. SRM MO SRM Analyte Ag. SRM MO SRM Analyte Aq. SRM T MOSRM
Ag 3151 1077a Hf 3122 - S 3154 2770
Al 3101a 10752 Hg 3133 3133 Sb 3102a 3102a
As 3103a 3103a Ho 3123a - Sc 3148a 3148a
Au 3121 - In 3124a 3124a Se 3149 3149
B 3107 3107 K 3141a 3141a Si 3150 1066a
Ba 3104a 1051b La 3127a 3127a Sm 3147a -
Be 3105a 3105a Li 3129 3129a Sn 3161a 1057b
Bi 3106 3106 Lu 3130a - S042 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 kk’] Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
Ct 3182 1818a Nb 3137 - Th 3159 -
Co 313 3113 Nd 3135a — Ti 3162a 3162a
Cr 312a 1078b Ni 3136 1065b T 3158 3158
Cs 31M1a - NO;s 3185 - m 3160a —
Cu 3114 1080a p 3130 3139a U 3164 —
Dy 31152 - Pb 3128 3128 v 3165 1052b
Er 3116a - Pd 3138 - W 3163 3163

| Eu 3117a - P03 3186 - Y 3167a 3167a
F- 3183 - Pr 31423 - Yb 3166a -
Fe 3126a 1079b Pt 3140 3140 Zn 3168a 3168a
Ga 3119 - Rb 31453 - Zr 3169 3169
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144
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CERTIFICATE OF ANALYSIS

Multi-Element Aqueous CRM Product #: TA-CM-APR19-STL5

Mix Name: TA-CAL-3 Lot#: 10097743-1
Matrix: 2% HNO;

‘. Element 1 Cemgeﬂnizx?:gabon Element Cemf;egnccz;caei::;auon k Element L Cemf;egnccmei:tt;:ﬁon §
T ag 2002 + 0.10 pgimL Cr 1001 + 05pugml | Sm 1001 % 05pgiml
L As 100.0 * 0.5 ug/mL Cu 100.0 + 0.5 pg/imbL Sr 100.1 t 0.5 ug/imL j

B 200.0 + 1.0 pgiml Li 1001 £ 05pgiml | Th [ 1004 +05pugmt |
B 1001 £ 05pgmk | Mn 10041 +O05ugmL | T 2002 + 0fopgmi |
. Be 100.0 + 0.5 pgfmlL Ni 100.0 £ 0.5 ugimi v © 1009 £ 0.5pg/mL |

cd 100.0 + 0.5 pgimL Pb 1001 + 0.5 pg/mL v 1000 + 05pgiml |
. Co 100.0 £ 0.5 pgimL Se 5001 + 025pgimL | Zn 100.0 + 0.5 pgimL

Intended Use: This solution is intended for use as a certified reference material (CRM) or calibration standard for inductively coupled piasma optical
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry {{CP-MS). flame or fumace atomic absorption spectroscopy (AA
or GFAA), and other techniques for elemental analysis.

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is
registered/accredited to 1SO 9001, 1SO 17034, and ISONEC 17025. This CRM was prepared to the certified concentrations shown above by
gravimetric methods, using single-element concentrates that were certified using the *High Performance ICP-OES™ protocol developed by NIST and
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HNO3) and diluted with fitered (0.22
pm), 18 M-chm deionized water. The balances used in the preparation of this CRM are calibrated regularly with traceability to NIST, using a calibration
provider that is accredited to ISOAEC 17025 by a mutually recognized accreditation body. All volumetric dilutions are performed in Class A calibrated
glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary verification of the certified concentrations
was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty associated with each
certified concentration represents the expanded uncertainty at the 95% confidence level using a coverage factor of k=2.

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottie immediately prior to use.
To achieve the highest accuracy, the analyst should: (1) use only pre<cleaned containers and transferware, (2) not pipette directly from the CRM's
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A
volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 L, and (6) dilute with the same matrix as the original CRM or other
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse
the bottle or its contents, and avoid exposure to direct sunlight or moisture.

Period of Validity: CP! International ensures the accuracy of this solution for 18 months from the certification date shown below, provided the
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in
the stability of the solution.

KZ“/ ‘4“1"””‘ November 12,2019

Chuck Goudreau, Certitying Officer Certification Date
CPI Intemational waives all responsibiitty for any damages resulting from the usage and/or implementation of the products/data described herein.

USA Europe
5580 Skylane Boulevard P: 707.525.5788 Page 61 of 975 Nieuwe Hemweg 7P  P: +31 20638 0597 12/31/2019
Santa Rosa, CA 95403 P: 800.878.7654 9 1013BG Amsterdam  F: +31 20 420 28 36
F: 707.545.7901 www.cpiinternational.com The Netherlands
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Health and Safety Information: Refer to the Safety Data Sheet (SDS).

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and 1SO Guide
35. Replicate samples of the finished solution were analyzed to confirm its homogenesity, in accordance with QSP 6-13 Assessment of Homogeneity
and Stability. To ensure homogeneity, users should not take a smaller sub-sample than specified in the Instructions for Use, as doing so will invalidate
the certified values and uncertainties.

Quality Manual Rev: No.5.03/01/2013
Further Information: Please contact CPI International for further information about this CRM.

Quality Certifications: This CRM was prepared under a quality management system that is registered/accredited to the following:
¢ 150 9001 - Quality Management Systems - Requirements {TUV NORD Cert. No. 44 100 16560231)

o ISO/NEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories {A2LA Cert. No. 2848.01)
o 1SO Guide 34 - General Requirements for the Competence of Reference Materiat Producers (AZLA Cert. No. 2848.02)
o 150 Guide 34 references additional requirements specified in SO Guide 31 and ISO Guide 35.

This CRM is traceable to the following NIST SRMs:

| Anate | Ag.SRM | MOSRM | Analyte  Aq.SRM__ MOSRM | Anaiyte | Aq.SRM | MO SRM

. Ag 3151 10773 H 312 - s 3154 2170
A 3101 1075a Hg 3133 3133 sb 3102 31022

[ as 3103a 303 Ho 3123 —~ Sc 3148a g2
| Au 3121 ~ In 3124a 3124a se 3149 3149

B 3107 + Mz | 1 K T 3t Ma S| 3150 10662 |

Ba 31043 1051b La 327a 3127a Sm 31472 -
| Be 31058 3105a Li 3129 3129 Sn 31612 10570
LB | 3me 3106 Lu 3130 - S0s2 3181 —

Br 3184 - Mg 333 32 S 3153 3153
™ Ca 3109 3108 Mn 3132 3132 Ta 3155 -

[ cd ] 3108 1053 Mo 3134 BRI T 3157a ~

Ce 3110 3110 Na 3152 3152a Te 3156 -

Ci 3182 18182 Nb | 3137 - Th 3159 -
[ ¢o EXE 313 Nd 31352 — T 3162a 3162a
| o 32 | 1078 | | N 3136 06 . | Tl 3158 3158

Cs 311 - NOy 3185 - m 3160a -

Cu 3114 1080a P 3139 313%a U 3164 -

Dy 31158 - Pb 3128 3128 v 3165 1052

Er 3116a - Pd - 3138 — w 3163 3163

Eu MiTa | — PO 3186 - Y 3167 31672

_F ey |~ Pr 31423 - Yb 3166a -

Fe 326 107% Pt 3140 3140 Zn 3168a 3168a

Ga 3119 - Rb . 3145 - zr 3169 3169
" Gd 3118a — Re 3143 —~
[ Ge ~ 3120a —~ Rh 3144 3144 , ]
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CERTIFICATE OF ANALYSIS

(L

Multi-Element Aqueous CRM Product #: G34-TA-CM-APR19-STL8

Mix Name: G34 MC ICV 2 Lot #: 100977434
Matrix: 2% HNO3

clement | T Dnceramty | Bement | ety | Eement | ety
Ag 39.98 + 0.20 ug/imL Li 200.1 1.0 ug/ml Tl 40.17 £ 0.20 pgimL
Ba 200.0 % 1.0 pg/imL Mn 200.4 1.0 yg/imL U 2004 * 1.0 ygimL
Be 200.4 % 1.0 ugimL NI 2001 £ 1.0 uygimlL v 2001 £ 1.0 pg/mL
Cd 200.3 1.0 pg/imL Ph 2001 £ 1.0 pg/imL Zn 200.1 £ 1.0 pgimb
Co 2001 % 1.0 pgimL Sm 200.2 £ 1.0 yg/mL Zr 2005 £ 1.0 pg/mL
Cr 200.2 £ 1.0 ygimL Sr 200.5 £ 1.0 ug/imL
Cu 200.2 £ 1.0 pg/imL Th 200.0 £ 1.0 yg/mbt

Intended Use: This solution is intended for use as a second source certified reference material (CRM) or calibration standard for inductively coupled
plasma optical emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption
spectroscopy (AA or GFAA), and other techniques for elemental analysis.

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is
registered/accredited to 1ISO 9001, ISO 17034, and ISO/IEC 17025. This CRM was prepared to the certified concentrations shown above by
gravimetric methods, using single-element concentrates that were certified using the “High Performance ICP-OES" protocol developed by NIST and
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitnc acid (HNO3) and diluted with filtered (0.22
pm), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with traceability to NIST, using a calibration
provider that is accredited to ISO/IEC 17025 by a mutually recognized accreditation body. All volumetric dilutions are performed in Class A calibrated
glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary verification of the certified concentrations
was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty associated with each
certified concentration represents the expanded uncertainty at the 95% confidence level using a coverage factor of k=2.

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use.
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A
volumelric flasks and pipettes, (5) use a minimum sub-sample size of 500 L, and (6) dilute with the same matrix as the original CRM or other
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse
the botile or its contents, and avoid exposure to direct sunlight or moisture.

Period of Validity: CPI Intemational ensures the accuracy of this solution for 18 months from the certification date shown below, provided the

instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in
the stability of the solution.

ﬂ“/ M" May 23, 2019
Chuck Goudreau, Certifying Officer Certification Date

CP! Intemational waives all responsibility for any damages resulting from the usage and/or implementation of the products/data described herein.

USA Europe
5580 Skylane Boulevard  P: 707.525.5788 Page 64 of 975Nieuwe Hemweg 7P P: +31 20 638 05 97 12/31/2019
Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam  F: +31 20 420 28 36

F: 707.545.7901 www.cpiintemational.com The Netherlands




Health and Safety Information: Refer to the Safety Data Sheet (SDS).

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and 1SO Guide
35. Replicate samples of the finished solution were analyzed to confirm its homogenetty, in accordance with QSP 6-13 Assessment of Homogeneity
and Stability. To ensure homogeneity, users should not take a smaller sub-sample than specified in the Instructions for Use, as doing so will invalidate
the certified values and uncertainties.

Quality Manual Rev: No. 5, 03/01/2013
Further Information: Please contact CPI International for further information about this CRM.

Quality Certifications: This CRM was prepared under a quality management system that is registered/accredited to the following:
e 1509001 - Quality Management Systems — Requirements (TUV NORD Cert. No. 44 100 16560231)
e ISO/EC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01)
e IS0 Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02)
o 150 Guide 34 references additional requirements specified in ISO Guide 31 and 1SO Guide 35.

This CRM is traceable to the following NIST SRMs:

Analyte Aq. SRM MO SRM Analyte Ag. SRM MO SRM Analyte Ag. SRM MO SRM
Ag 3151 1077a Hf 3122 - S 3154 2770
Al 3101a 10752 Hg 3133 3133 Sb 3102a 3102a
As 3103a 3103a Ho 3123a - Sc 3148a 3148a
Au 32 - In 3124a 3124a Se 3149 3149
B 3107 3107 K 31412 3141a Si 3150 1066a
Ba 3104a 1051b La 3127a 3127a Sm 3147a -
Be 3105a 3105a Li 31293 3129a Sn 3161a 1057b
Bi 3106 3106 Lu 3130a - 5042 3181 -
Br 3184 - Mg 313a 3131a Sr 3153a 3153a
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a —
Ce 3110 3110 Na 3152a 3152a Te 3156 -
Cr 3182 1818a Nb 3137 - Th 3159 -
Co 3113 N3 Nd 3135a - Ti 3162a 3162a
Cr 3112a 1078b Ni 3136 1065b Tl 3158 3158
Cs 3M1a — NG: 3185 - Tm 3160a -
Cu 3114 1080a P 3139 3139 U 3164 -
Dy 3115a — Pb 3128 3128 v 3165 1052b
Er 3116a - Pd 3138 - W 3163 3163
Eu 3117a - PO¢3 3186 - Y 3167a 3167a
£ 3183 — Pr 3142a - Yb 3166a -
Fe 3126a 1079b Pt 3140 3140 Zn 3168a 3168a
Ga 3119a - Rb 3145a - Zr 3169 3169
Gd 3118a — Re 3143 -

Ge 3120a - Rh 3144 3144
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Reference Materials

= Certificate of Analysis *

Product: Metals in Soil
Catalog Number: 540 i e s s
Lot No. D099-540 RUT T T O Froduct use nalructians are ncluded &3 part of
Certificate Issue Date: September 25, 2017 15w sopareran rom s Cortbcate of Anehyats. Pioase
Expiration Date: May 31, 2020 e s o "eforacs the product s insctions r ceaby ‘
Revislon Number: Original e S, |
CERTIFICATION T mm— ‘
i Referance QC Performance PT Performance
Parameter Certified Value' Valge - Uncertainty? Acceptance Limits® Acceptance Limita¢
o Comee mbe g meh
Aluminum 10100 8380 6.40 4150 - 12600 4200 - 12500
Antimony 14 755 411 2.85 - 148 T as5-198
‘Arsenic 471 161 5.55 134 - 188 Ti13i200
‘Barium m 26D 183 215-305 195-325
Berylium 102 97 6.04 81.4- 114 173.2-122
Boron 102 81k 556 59.2- 104 49.0-114
Cadmium 225 21t 4.08 176 - 246 158 - 264
Calcium 5190 4760 5.49 3890 - 5640 3460 - 6070
‘Chromium 144 136 5.99 112-160 . 952-177
‘Cobalt 488 482 5.95 406-557  36.1-60.2
Copper 174 168 6.60 139 - 192 124 - 207
fron 15000 14100 7.12 8470- 19700 4930-23200
Leed , 111 11 5.58 92.1- 130 788-143
Megnesium 2870 2340 5.51 1780-2900 14503220
Manganese ") 228 398 188 - 268 " les-281
Mercury 12.0 115 1.02 823-147 - 887-160
Molybdenum 123 11b 2.96 86.2 - 132 775-142
Nickel 98.3 919 589 76.2 - 108 64.3- 119
Potassium 2420 200 679 1410 - 2630 11902850
Selenium 208 194 6.4 152-231 131-252
Siver 455 433 6.26 34.6-51.9  301-565
‘Sodium ’ 252 218 6.53 159.- 278 105-332
Strontium Cn 107 508 87.0-127 772137
Thallium T : 6.28 127186 190-202

167

158

. g
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Reference Materials

» Certificate of Analysis »

Panmmeter

Tin
Titanium
:Uréniurﬁ
;Vanadi'um‘
2inc

mgikg
RIT!
512
978
618
207

ANALYTICAL VERIFICATION

-Parameter -

Aiﬁminﬂm '
Antimony i
.Aréenic'
i:Béi'rﬂium »

‘Beryllium

Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
fron
‘Lead

-Méghesium '

Manganese
Mercury _

?Moi‘;'bdenum "

Nicke!

‘bo(éssium' o

Selenium

Cestified
Valye!

Mok
10100
145

171

272
102
102
225
5190
144

488

174
15000
N
- 2570

232

1206

123
98.3
2420
208

Reference
-Certified Value' Value

ma/kg
99.9
376.
98.1
56.7
199
n

i
i
t
'

ﬂan
mpig

360
55

N6t

t
peo
76
{3
211
f7eo
136
48.2
166
14100
114

2340

228
115
110
919
2020
191

QC Performance

PT Performance .

Uncertainty? Acceptance Limits® . Acceptance Limits*

%
6.00
5.98
6.22
9.53
7.09

Praficlency Testing Study
Recovery®

%
B28
520

%42

956
95.8

800

937
918

945

887
95.2
936
99.9
g0.9
98.4

95.5

89.4
835
836
929

- 688-603

| 115 ) . S

T

mp/hg ' mokg
7861-122 ;.  567-143 |

s12-803
 726-124 T
' 322-813
139-259 .

74.9 - 121
44.8-68.7
2-237

NIST Traceablity =~
n  SRMNumber Reeovery- ;
157 . -
160 ° . L
200 ‘ - .
g ] T
167 . ‘ .

00 . -
140 - P
o R T
168 - ,
g Tl

g R
208 - - R
3 - | - |
170 - ’: - |
. - PP RO
133 : s -
168 - : -

197 .
142 - r -
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Reference Materials

« Certificate of Analysis -

Certified _,

Parameter o - Value! Profi!bioncy Testing Study . MNIST Tracesbility
‘ Mean Recavery$ n SRM Numberz Recovery -
- Comse g « %
Silver 455 433 95.1 185 - : -
Sodium T s 218 66 138 - .
Stontium ARy 107 %5 118 -
Thallium o167 156 936 163 -
Tn ' 111 99.9 90.0 126 LT
Ttanwm T s12 376 734 122 . R
'Uraniur'n 976 48.1 100 36 - ' .
Vanadium L e18 #e7 91.8 163 [ R
b - S :hgg s o T

1. The Cartified Values are the actual "made-1o” concentrations corfirmied by ERA analytical verification. The certifted vatues are monilored and purchasers
will b notited of any significant changes resuiting In recertication or wilhdrawal of this cartffied referance material during the pertod of validiy of this
c ! m:lm, +

2. The Unceriainty is the total propagsiad unceriainty af the 95% confidence interval. The uncertainty is based on the prepsration and intemat analytical
vertficktion of the product by ERA, muttiptied by a coverage factar, The uncertainty apphes to the product 2s supplied and doss not taka into acoount any
required or optional diition and/or preparstions ihe lgboratary may perfbrm while using this product.

3. The QC Perfarmance Acceptance Limits (QC PALs ™)are basad o aclug historical data collected in ERA's Proficency Testing program. The OC
PALs™ reflect gny inherent biases in the methads used to establish the{iimits and dosely approximate 3 85% confidence interval of the performance that
expenencad faborstories should achievs using aczapled environmental methods. Use the OC PALS™ to realistically evalusta your petformance against yow
peers. ’

4. The FT Porformance Acceptance Limits (PT PALs ™) are caiculatéd using tha regression equations and fxed acceptance criteria spacified in the
NELAC proficiency festing requirements. Use the PT PALs™ when analyzing this QC standand alongside USEPA and NELAC compliant PT standands.
Please note that many PT siudy acceptance limits are concentration dependent (some non-linearly) and, thevefore, the acceptance kmils of this QC
standard and any PT standard may differ reietive to their difference in concentrations.

3. The PT Dsta/Treceabliity data include the mean value, parcent reedmy and number of dala points repaned by the leboralorias in our Proficiancy
Testing study compared io the Certified Vaiies. in addition, where NIST Standard Reference Matesials (SRMs) are avalable, aach anslyte has been
analytically traced fa the NIST SRM kisted. This product is tracesbie 1o tha lot nismbers of its starting materials, AB gravimetric and volumeiric maasurements
related to s manutacture are traceabie to NIST through an unbroken chain of comparisons.

Traceability Recovery (%) = [(% recovery certified standard)/(% recovkry NIST SRM)]* 100

The traceabikity data shown were complied by analyring the FRA standitrds or their associated stock solitions against the applicable NIST SRMs.

8. For additiona! information on this product such s intendad use, instrbctions for use, level of homogeneity, and sskety information, plaase raéer o the
provaded Hnstruction Sheet

If you have any questions or need technltjal assistance, please call ERA technical assistance
at 1-800-372-0122 or send an email to info@eraqc.com.

Certifying Officer : Quality Officer
Brian Mitler Patrick Larson
6 APt /M } 7 o~ do,na_-'—"
° ult _: Page 3 of 3 Lot: D099-540
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1380 Seaboard Industrial Blvd.
. ) Atlanta, Geargia 30318
Eckert & Ziegler Tel 404-352-5677
Fax 404:352-2837
Analyncs _ www.analyticsinc.com

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

79670-334
5 mL Liquid in Flame Sealed Vial

Customer: TestAmerica St. Louis
P.O. No.: 2303925, Item 1

Calibration Date: 01-Apr-2009 12:00 EST Grams of Master Source: 0.028371

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a rmanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintaing
traceability to the National Institute of Standards and Technology through a Measurements Assurance
Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 1979, and compliance
with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST."

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration
Nuclide Energy (keV) Days yps/gram YPS U Up U Method
Am-241 859.5 187860 3.390E+03 0.1 09 1.8 4 LS
Cd-109 88.0 462.60 1.691E+08 4 798E+03 04 1.7 3.5 HPGe
Co-57 122.1 271.79 8.904E+04 2.526E+03 05 13 28 HPGe
Ce-139 165.9 137.6 1.256E+05 3.563E+03 04 1.1 23 HPGe
Hg-203 279.2 46.61 2.788E+08 7.910E+03 03 1.1 23 HPGe
Sn-113 391.7 116.1 1,728E+08 4.8984E+03 06 1.1 24 HPGe
Cs-137 661.7 10983 1.120E+03 3.178E+03 0.7 12 2.8 HPGe
Y-88 888.0 106.6 4.208E+05 1.193E+04 08 1.1 2.7 HPGe
Co-60 1173.2 1925.4 2.184E+08 6.196E+03 0.7 1.1 26 HPGe
Ca-60 1332.5 1925.4 2.185E+058 6.199E+03 0.7 11 26 HPGe
Y-88 1836.1 106.6 4.444E+058 1.261E+04 0.7 1.1 2.6 HPGe

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.
Calihration Methods: 411 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer,
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297,

"Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results."

Comments:
8.31740 grams 4M HCI solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers.

This standard will expire one year after the calibration date.

Source Prepared by: Lt? 7 A%l ac & %—/
W. Mao, Radiochemist ‘

QA Approved: N =y Date: _ 4 -/3-09

D. M. MontgonfSry, QA Manager

End of Certificate

Corporate Office Page 710f975 . Laboratory 12/31/2019
241937 Avenue Tibbitts Valencia, Callfornia 91355 1380 Seanoard Industrial Blvd. Atlanta, Georgia, 30318
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1380 Seaboard Industrial Blvd.

. .
H ) Atlanta, Georgia 30318
*® Fckert & Ziegler Ter 404-352:8677
lax 404:352-2837
Analyt|cs _ www.analyticsinc.com

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

79670-334
5 mL Liquid in Flame Sealed Vial

Customer: TestAmerica St Louis
P.O. No.: 2303925, Item 1

Calibration Date: 01-Apr-2009 12:00 EST Grams of Master Source: 0.028371

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains
traceability to the National Institute of Standards and Technology through a Measurements Assurance
Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 1979, and compliance
with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST."

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration
Nuclide Energy (keV) Days yps/gram e Up Up U Method
Am-241 59.5 157860 3.390E+03 0.1 09 1.8 4 LS
Cd-109 88.0 462.60 1.691E+05 4.798E+03 04 17 358 HPGe
Co-57 122.1 271.79 8.904E+04 2.526E+03 05 1.3 28 HPGe
Ce-139 165.9 137.6 1.286E+05 3.863E+03 64 1.1 23 HPGe
Hg-203 279.2 46.61 2.78BE+05 7.910E+03 03 1.1 23 HPGe
Sn-113 391.7 116.1 1,728E+08 4.894E+03 0.6 1.1 24 HPGe
Cs-137 661.7 10983 1.120E+08 3.178E+03 0.7 12 28 HPGe
Y-88 898.0 106.6 4.2085E+08 1.193E+04 08 1.1 27 HPGe
Co-60 1173.2 1925.4 2.184E+08 6.196E+03 0.7 1.1 26 HPGe
Co-60 1332.8 1925.4 2.185E+08 6.199E+03 0.7 1.1 28 HPGe
Y-88 1836.1 106.6 4.444E+05 1.261E+04 0.7 1.1 26 HPGe

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.
Calibration Methods: 411 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer,
IC - lonization Chamber. Uncortainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297,

"Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results."

Comments:
8.31740 grams 4M HCI solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, 8n, Cs, and Y carriers.

This standard will expire one year after the calibration date.

Source Prepared by: Aty W ac /& 4»/
W. Mao, Radiochemist

QA Approved: N A =y Date: _ & -/3-01

' D. M. Montgonf8ry, QA Manager

End of Certificate
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1380 Seaboard Industrial Blvd.

Eckert & Ziegler | nipraies W
fax 404+352-2837
Analytics ' www.analyticsinc.com
CERTIFICATE OF CALIBRATION
Standard Radionuclide Source ‘
79670-334

5 mL Liquid in Flame Sealed Vial

Customer: TestAmerica St. Louis
P.O.No.: 2303925, Item 1

Calibration Date: 01-Apr-2009 12:00 EST Grams of Master Source: 0.028371

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains
traceability to the National Institute of Standards and Technology through a Measurements Assurance
Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 1979, and compliance
with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST."

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration
Nuclide Energy (keV) Days yps/gram YPs Up Up U Method
Am-241 59.5 187860 3.380E+03 0.1 09 18 4 LS
Cd-109 88.0 462.60 1.691E+05 4.798E+03 04 17 35 HPGe
Co-57 122.1 271.79 8.904E+04 2.526E+03 0.8 1.3 28 HPGe
Ce-139 165.9 137.6 1.266E+08 3.563E+03 0.4 1.1 23 HPGe
Hg-203 279.2 46.61 2.78BE+05 7.910E+03 0.3 1.1 23 HPGe
Sn-113 391.7 116.1 1.728E+05 4.894E+03 0.6 1.1 24 HPGe
Cs-137 661.7 10983 1.120E+08 3.178E+03 0.7 12 28 HPGe
Y-88 898.0 106.6 4.208E+085 1.193E+04 0.8 1.1 2.7 HPGe
Co-60 1173.2 1925.4 2.184E+08 6.196E+03 0.7 1.1 26 HPGe
Cao-60 1332.5 1925.4 2.185E+06 6.199E+03 0.7 1.1 26 HPGe
Y-88 1836.1 106.6 4.444FE+05 1.261E+04 0.7 1.1 2.6 HPGe

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.
Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer,
IC - lonization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297,

"Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results.”

Comments:
5.31740 grams 4M HCI solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers.

This standard will expire one year after the calibration date.

Source Prepared by: AN W A, &~ 4—/
W. Mao, Radiochemist

QA Approved: A =) Date: _&-/3-01

D. M. Montgonf8ry, QA Manager

End of Certificate
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1380 Seaboard Industrial Blvd.
Atianta, Georgia 30318

Tel 404:352+8677

Fax 404+352-2837

E Eckert & Ziegler

Analytics www.analyticsinc.com
CERTIFICATE OF CALIBRATION
Standard Radionuclide Source
83725-334
5 mL Liquid in Flame Sealed Vial
Customer: Test America St. Louis/Earth City, MO

P.0. No.: 2397508, Item 1

Reference Date: 0l-Jan-2011 12:00 PM EST Grams of Masterx Source: 0.028066

>
£
mn
E
8
g
[ MGS Certificate, Rev 2 09-28-2009 Page 1 of 2
Carporate Office Page 77 of 975 Laboratory 12/31/2019

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamiua-ray erissicn rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics
(EZA) maintains traceability to the National Institute of Standards and Technology through a
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February,
1979, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources tc NIST." EZA is
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Customers may report any
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402,
McLean, VA 22101. '

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration

Nuclide Energy (keV) Days yps/gram YRS Ug Uy §) Method
Am-241 89.8 1.580E+08 3.261E+03 0.1 09 138 4 1LS
Cd-109 88.0 4.626E+02 1.697E+05 4.763E+03 08 1.7 3.8 HPGe
Co-57 122.1 2.718E+02 8.711E+04 2.445E+03 0.5 1.3 28 HPGe
Ce-139 165.9 1.376E+02 1.247E+08 3.800E+03 05 1.1 2.4 HPGe
Hg-203 279.2 4.661E+01 2.153E405 1.727E+03 04 1.1 23 HPGe
Sn-113 391.7 1.181E+02 1.769E+08 4.965E+03 05 1.1 2.4 HPGe
Cs-137 661.7 1.098E+04 1.109E+08 3.113E+03 07 12 28 HPGe
Y-88 898.0 1.066E+02 4.224E+08 1.186E+04 08 1.1 2.4 HPGe
Co-60 1 1173.2 1.925E+03 2.142E+08 6.012E+03 06 1.1 258 HPGe
Co-60 1332.8 1.925E+03 2.143E+08 6.015E+03 06 1.1 25 HPGe
Y-88 1836.1 1.066E+02 4.472E+085 1.255E+04 05 1.1 24 HPGe

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.

Calibration Methods: 417 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2, See NIST Technical Note 1297, "Guidelines for
Evaluating and Expressing the Uncertainty of NIST Measurement Results.”

(Certificate continued on reverse side)

24937 Avenue Tibbitts

Valencia, California 91355

1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318




Comments:
5.30203 grams 4M HCI solution with approximately 30 yg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers.

"T'his standard will expire one year after the reference date.

Source Prepared by: MW(/G\ '

M. I. Taskaeva, Radiochemist

QA Approved: -ﬁé - Date: /3 /%Q] ("

J. D. McCorvey, QA Manager Alternate ] !

)

MGS Cerificate, Rev 2 09-28-2009 T Page 2 of 2
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T 1000P Py ® Opn 081919
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CERTIFICA E OF ANALYSIS

Single-Element Aqueous CRM Product #: TA-1000623

SE Std Titanium (Ti) - 1000 pg/mL Lot #: 987438-5
Matrix: 5% HNOs/tr. HF

Element Certified Concentration & Uncertainty
Ti 998 + 2 pug/ml (wiv)
| 978 + 2 igig (W)

Intended Use: This solution is intended for use as a certified reference material (CRM) or calibration standard for inductively coupled plasma
optical emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption
spectroscopy (AA or GFAA), and other techniques for elemental analysis.

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is
registered/accredited to ISO 9001, ISO 17034, and ISONEC 17025. This CRM was prepared to a nominal concentration of 1000 pg/mL by
gravimetric methods using 99.99+% pure titanium (Ti) metal dissolved in high purity nitric acid (HNOa), trace hydrofluoric acid (HF) and diluted with
filtered (0.22 um), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with traceability to NIST,
using a calibration provider that is accredited to ISONEC 17025 by a mutually recognized accreditation body. All volumetric dilutions are performed
in Class A calibrated glassware. The certified concentration and uncertainty were determined using the “High Performance ICP-OES" protocol
developed by NIST, and both the certified concentration and uncertainty values are traceable to NIST SRM 3162a, lot #130925. The uncertainty
associated with the certified concentration represents the expanded uncertainty at the 95% confidence level using a coverage factor of k=2.

Indicative Values: ICP-MS was used to determine trace metal concentrations for this product (nd = not determined).

Trace Concentrations (ug/l)

Ag 07 Co « Ge <05 Lu <02 P <100 Sb <05 Te <1

Al <2 Cs <05 Hf 1 Mg < Pb <1 Sc <5 Ti  MAJOR
As <2 Cr 1 Hg <05 Mn <1 Pd <05 Se <2 T <05
Au <05 Cu < Ho <02 Mo 15 Pr <02 Si <100 Tm <0.2
B <5 Dy <02 In nd Na <25 Pt <05 Sm <02 v <1
Ba <1 Er <02 Ir <02 Nb 08 Rb <05 Sn 2 W <0.5
Bi <02 Eu <02 K <25 Nd <02 Re <02 Sr <1 Y <0.5
Ca <25 Fe <10 Lla <05 Ni <2 Rh <05 Ta 23 Yb <0.2
Cd <05 Ga <05 Li <2 Os <05 Ru <05 T <05 Zn <2

Ce <02 Gd <02

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use.
To achieve the highest accuracy, the analyst should: (1) use only pre<cleaned containers and transferware, (2) not pipette directly from the CRM's
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A
volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 L, and (6) dilute with the same matrix as the original CRM or other
chemically suitable matrix. The solution should be kept tightly capped and stored under nomal laboratory conditions. Do not freeze, heat, or
immerse the bottle or its contents, and avoid exposure to direct sunlight or moisture.

Period of Validity: CP!I Intenational ensures the accuracy of this solution for 18 months from the certification date shown below, provided the
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes
in the stability of the solution.

&/ /M August 2, 2019

Chuck Goudreau, Certifying Officer Certification Date
CP! intemational waives all responsibility for any damages resutting from the usage and/or implementation of the products/data described herein.

USA Europe
5580 Skylane Boulevard  P: 707.525.5788 Page 80 of 975 Nieuwe Hemweg 7P P: +31 206380597  12/31/2019
Santa Rosa, CA 95403  P: 800.878.7654 1013BG Amsterdam  F: +31 20 420 28 36

F:707.545.7901 www.cpiinternational.com The Netherlands




Health and Safety Information: Refer to the Safety Data Sheet (SDS).

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of 1SO Guide 34 and ISO Guide
35. Replicate samples of the finished solution were analyzed to confim its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity
and Stability. To ensure homogeneity, users should not take a smaller sub-sample than specified in the Instructions for Use, as doing so will
invalidate the certified values and uncertainties.

Quality Manual Rev: No. 5, 03/01/2013
Further Information: Please contact CPI Intenational for further information about this CRM.

Quality Certifications: This CRM was prepared under a quality management system that is registered/accredited to the following:
e IS0 9001 - Quality Management Systems — Requirements (TUV NORD Cert. No. 44 100 16560231)
»  ISO/IEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cent. No. 2848.01)
e ISO Guide 34 — General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02)
o IS0 Guide 34 references additional requirements specified in ISO Guide 31 and I1SO Guide 35.
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- t. Louis Radiological Standard inted: :
T@ST Ameﬁ i St. Louis I?/a; r:ﬁ;s:;g: Standar Printed: 9/17/2019 12:43 PM

Standard ID Number: | 1798543 Radionuclide:
True Value = 11.16 { Co-60 l |
Date Analyzed: 9/13/2019
Replicates
#1 pCilL or g
#2 10.57 JpCilLorg
#3 | 106 JoCilLorg
Mean = 10.723333
1sigma = 0.2400694 1.96 sigma = 0.470536
True Value minus 5% = 10.602 (True Value - 5%)
True Value plus 5% = 11.718 (True Value + 5%)
Accuracy:
Mean value within 5% of Certified (True) Value? Yes _(Acceptance Criteria)
Precision:
1.96 sigma Value Within 10% of Mean Value? Yes  (Acceptance Criteria)
Standard Reverification Acceptable? Yes

Note: Criteria for reverification of radiological standards is taken from the
DoD/DOE Consolidated QSM and LANL Statements of Work

1st Reviewed ByDate: (WML 4 [(1 1k

2nd Reviewed By/Date: (W 9/ [7/[ A

P\RAD-0071\ RAD-071 Revised 6-9-16
RAD-0071 Tuna Can LCS_00009 Co-60 10f1 SOP ST-QA-0002
12/31/2019
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WRKNO

SampiD

MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442621~1-A
MB 160-442821~1-A
M8 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821-1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442621~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 180-442821~1-A
B 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-4426821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A

9/17/2019

v

- 558 3588588

§3&F3TE85SHEETRBZEEREE

&
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10:58:21AM

Anaiyte
AC-228

AG-108M
AG-110M
AM-241
BA-133
BA-140
BE-7
BI-207
BE210M
Bi212
81214
CD-109
CD-113M
CE-138
CE-141
CE-144
CF-249
CF-251
CO56
co57
co-58
€0-60
CR-51
CS-134
€8-136
Cs-137
EU-152
EU-154
EU-155
FE59
GA68
GD-153
HF-181
HG-203
131
R-192
K40
KR-85
LA-140
MN-54
NA-22
NB-94
NB-95
ND-147
NP-237
NP-239
PA-231
PA-233
PA-234
PA-234M
PB-210

Acthvity UncTotal ZFactor

4 342E002 4.965E-002 0.8746

1.098E-003 9.817E-004 1.1182

2.340E-002 1.797E-002 1.3022

-5.731E-002 8.274E-002 06926
2.852E-002 3.243E-002 0.8794

5.953E-002 6.662E-002 0.8937

-2.994€-001 3.208E-001 40.9335
-1.018E-002 4.105E-002 0.2481
-9.908€-003 3.572E-002 0.27174
1.756€-001 3.078E-001 0.5704

1.393E-004 5.312E-002 26221

0.000€+000 1.699E-001 0.0000
2.503E+002 2.082E+002 1.2023
-2.124E-002 2417E-002 0.8787
-2.884E-002 3.258E-002 .8852
1.170E-001 2.066E-001 0.5664

1.170E-002 1.645E-002 0.7112

1.837E-002 8.164E-002 0.2250

-4.823E-002 4.988E-002 09671
5.510E-003 2,192E-002 0.2514

4 697E-003 2.933E-002 0.1601

1.831E-002 6.888E-003 22223

-3.047E-001 5.786E-001 0.5267
3.841E-002 1.494E-002 25710

1.257E-002 3.856E-003 3.2593

2.393E-002 2.558E-002 0.9358

6.044E-002 2.721E-002 22212

7.072E-002 5.279E-002 1.3396

2.661E-002 4.693E-002 0.5670

2.751E-002 5.674E-002 0.4849

6.817E-002 1.080E+000 0.0631
4.201E-002 6.752€-002 0.6221
5.102E-003 8.664E-003 0.5889

-1.208E-002 2.101E002 0.5742
3.155E-003 2.491E-002 0.1267

3.111E-002 6.103E-002 0.5098

-5.436E-001 7.228E-001 0.7520
4.929E+000 1.024E+001 04813
1,338E-002 1.479E-002 0.9047

-1.909E-002 3.907E-002 4.4885
1.521E-002 2411E-002 0.6309

5.593E-002 1.577€-002 3.5459

7.234E-003 2219E-002 0.3260

-1.671E-001 2.340E-001 -0.7140
1.084E-001 1.795E-001 06038

4.730€-002 7.083E-002 0.6706

9.465€-001 1.811€+000 05226
0.000£+000 2.543E-002 0.0000
1.397E-001 4.096E-002 3.4108

0.000E+000 1.839E+000 0.0000
-1.44TE+Q00 8.300E-001 -1.7435

Page 3 of 4 RadCapture, version 5.2.12, released 7/8/2019
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MB 160-442821~1-A MB PB-212 4.3B4E002 5.625€-002 07757
MB 160-442821~1-A MB PB-214 -1.562E-002 5.292€.002 02952
MB 160-442821~1-A MB PM-144 4.228E003 3.382E-002 0.1250
MB 160-442821~1-A MB PM-145 1.686E-002 2497E.002 06753
MB 160-442821~1-A MB RH-106 -3.312E001 5.169E-001 06409
MB 160442821~1-A MB RU-103 -2.513E-002 3.575€-002 07031
MB 160-442821~1-A MB SB-124 5.135E-002 2113E-002 24307
MB 160-442821~1-A M8 SB125 5.517E-002 4.524€-002 12193
MB 160-442821~1-A MB SC45 0.000E-+000 7.064€-003 0.0000
MB 160-442821~1-A ) SN-113 3,065E-002 3577E-002 0.8568
MB 160-442821~1-A MB SN-126 1.684E-001 2.391E-001 0.7074
MB 160-442821~1-A B TA-182 -1.911E001 15776001 42114
MB 160442821-1-A MB TC-99M 1.568€-009 2.393E-002 0.0000
MB 160-442821~1-A () TH-227 1.868E-001 1.347€.001 13870
MB 160-442821~1-A M8 TH-229 8.086€-001 3483£-001 23215
MB 160-442821-1-A MB TH-234 2.6426-001 34736001 0.8327
MB 160-442821~1-A M8 TL-208 1480E-002 1.817E-002 0.8144
MB 160-442821~1-A M8 TL-210 31506002 2.108E-002 14946
MB 160-442821~1-A MB U235 -2.885E-002 2377E-002 -1.2138
MB 160-442821~1-A MB Y88 -3.249E-002 6.078E-002 0.5346
MB 160-442821~1-A M8 IN-65 0.000€+000 1.165E-002 0.0000
MB 160-442821~1-A M8 ZR95 3,349E-002 2.726E-002 1.2286
9/17/2019 10:58:21AM Page 4 of 4 RadCapture, version 5.2.12, released 7/8/2019
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Activity
5.038E-002
-2.019€-003
1.355E-002
8.122€-002
3.808E-002
5.589E-002
-2.362€-001
-3.482E-002
2.544E-002
8.612E-002
5.043E-002
0.000E+000
-2.718E+002
8.248E-003
1.554E-002
-8.111E-002
-1.188E-002
5.139E-002
-2.889€-002
0.000€+000
-3.584E-002
4.012E-002
-1.270E-001
-1.612E-002
-3.609E-002
-1.037e-002
3.567E-002
-2.863E-003
3.121E-002
0.000E+000
-3.205€-001
-8.809E-003
-7.435E-003
-3.647E-003
1.087E-002
1.725€-002
-3.5126-001
4.077€-001
2.570E-002
3.578E-002
2.253E-002
6.478E-003
1.486E-002
-6.652E-002
£.577€-002
2.935E-002
4.500E-001
-3.527€E-003
7.125E-002
-3.788€-001
4.436E-001

SampiD
MB 160-442120~1-A

MB 160-442120-1-A
MB 160-442120~1-A
MB 160-442120-1-A
MB 160-442120-1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
B 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160442120~1-A
MB 160-442120~1-A
MB 160-442120-1-A
MB 160-442120-1-A
MB 160-442120~1-A
MB 160-442120-1-A
MB 160-442120-1-A
MB 160-442120~1-A
MB 160-442120-1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 1680-442120~1-A
MB 180-442120-1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 180442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120-1-A

9/17/2019

WRKNO
MmB

388

85855858

12:39:14PM

Analyte
AC-228

AG-108M
AG-110M
AM-241
BA-133
BA-140
BE-7
Bl-207
B1-210M
Bl-212
Bl-214
CD-108
CD-113M
CE-139
CE-141
CE-144
CF-249
CF-251
CO-56
co-s7
c0o-s8
CcC-60
CR-51
Cs-134
CS-138
CS-137
EU-152
EU-154
EU-155
FE-69
GA-68
GD-153
HF-181
HG-203
31
IR-192
K40
KR-85
LA-140
MN-54
NA-22
NB-94
NB-95
ND-147
NP-237
NP-239
PA-231
PA-233
PA-234
PA-234M
PB-210

Page 3 of 4
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UncTotal
6.932E-002
1.779E-002
8.550E-003
3.041E-002
3.757E-002
6.413E-002
2.241E-001
3.785E-002
3.260E-002
2.9286-001
2.960E-002
5.558E-002
2.332E+002
1.261£-002
2,028E-002
1.145€-001
1.048E-002
5.501E-002
22228002
3.364E-003
3.227E-002
1.616E-002
1.698€-001
1.891E-002
3421002
2.149€E-002
4750002
3.819E-003
5.034E-002
1.408E-002
1.137E+000
2.630E-002
1.632€-002
1.563E-002
2.227TE-002

"95€-002
2A81E-001
7.276E4+000
3.839E-002
1.8056-002
1.014E-002
2.167E-002
1.298E-002
1.630E-001
1.185E-001
4 §39E-002
7.7256-001
4,296E-003
2.403E-002
3.085E+000
4.168E-001

ZFactor
0.7269

0.1135
1.5843
26706
1.0134
0.8716

-1.0541

0.9199
0.7805

02941
17036
0.0000

-1.1655
0.6540
0.7666

0.7084

-1.1341
0.9341

-1.3004
0.0000

-1.1107
24828

0.7477

£0.8523

-1.0549

0.4826
0.7510

07496
0.6200
0.0000

<0.2819

<0.3350

0.4555

0234
0.4882
0.9608

14153
0.0560
0.6695
1.9827
22222
0.2990
1.1450

0.4081

£.5549
0.6326
0.5825

£0.8211
2.9648

0.1228

1.0644

RadCapture, version 5.2.12, released 7/8/2019
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MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1.-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A

9/17/2019

58358333588

MB

B 5855 SEE

TR L

12:39:14PM

PB-212
PB-214
PM-144
PM-146
RH-106
RU-103
SB-124
§B-125
SC46
SN-113
SN-126
TA-182
TC-99M
TH-227
TH-229
TH-234
TL-208
TL-210
U-235
Y-88
ZN-65
ZR-95

Page 4 of 4

MQQO

21398002
-8.911E-002
-1.187€-002

2.447E-002

1.992E-001
1.656E-002
0.000E+000
-2.440E-002
3.218E-002
2.292€-002
-8.506E-002
3.492E-002
8.082£-003
9.868E-002
-1.062E-001
3.187E-001
2.143E-002
0.000E+000
0.000E+000
-8.251E-003
0.000E+000
-5.364E-002

Page 93 of 975

3.051E-002
4.874E-002
2.398E-002
2.423E-002
2.993E-001
1.646E-002
2.446E-003
6.866E-002
3.784€-002
3.145E-002
1.236E-001
3.263E-002
1.222E-002
7.124E-002
2.439€-001
1.473E-001
2.075€E-002
6.153E-003
6.083E-002
3.406E-002
1.591€-002
4.850E-002

RadCapture, version 5.2.12, released 7/8/2019

0.7012
-1.8281
£0.4951

1.0103

0.6655

1.0059

0.0000
<.3554

0.8503

0.7289
0.6881

1.0702
0.8612

1.3853
0.4355

21843

1.0326

0.0000

0.0000
0.2423

0.0000
-1.1080

12/31/2019







MQQ

PA-234M 19453 1.368E+001nCiig 117764001 1.115E+001  3.699E+001 1796E+001 037 111677

PB-210 4467 7.468E+002pCilg 4435E+001  6.596E+000 ' .224E+001 6 OBBE+000 61.01 44 3456

PB-212 3454 1.469E-007pCilg 1418E-001 1.412E-001  4.680E-007 2.303E-001 0.31 0.1416

PB-214 4448 3138E-004pCig 1033E-001  1020E001  3489E-001 1.689E-001 090 0.1033

PM-144 16585 -1.643E-002pCilg 6127E002  6.194E002  2.031E001 9.808E-002 038 0.0613

PM-146 2464 -1.680E-0010Ciig 1637E-001 16356001  5415E-001 2.669E-001 031 0.1637

RA-226 T T19R0 -6.088E-001pCiig 1720E-000  1.719E+000 4 352E+000 2.135E+000 0.14 17203

RH-106 1882 -1.486€-002pCilg 1.004E+000  1.004E+000 3 371E+000 1.654E+000 0.00 1.0040 o

RU-103 1828 -T.203E-002pCilg 8.998E002 8.990E-002  2099E-001 1.016E-001 0.34 00900

$B-124 1784 6.042E-002pCilg 5935E002  5926E-002  1535E-001 6.235E-002 038 0.0594

$B-125 1777 6.502E-002pCilg 8889E-00Z  B.8B3E002  6.829E 001 3.334E001 010 0.0889

SC-46 1733 9.820E-002pCilg 7906E-002  7.8%0E-002  2619E007 1.268E-001 0.38 00791

SN-113 1570 1.196E-001pCilg 1325E001  1324E-007 4 393F001 2.167£-001 027 0.1325

SN-126 17459 -1.363E+000pCilg J097E+000 3 097E+000  1023E+0CT 5.098E-0C0 0.13 3.0875

TA-182 1301 9.317€-002pCilg 1I72E00F  1171E001 ¢631E001 2.120E00° 0.20 01772

TC-95M 17412 9.948€-003pCiig §246E-002  8.246E-002  274JE-001 1.358E-001 0.04 0.0825

TH-227 1058 4.056E-001pCilg 8725E001 6.721E001 2 114E+000 1.033E+000 0.19 0.8725

TH-229 1046 2.328E-001pCilg 1336E+000 1.336E+000  3.238E+(00 1.587E+000 0.07 13360

TH-234 1077 1.014E+0000Cilg 1.182E-000 1.181E+000 3911E+000 1.835E+000 0.26 11823

TL208 529 9.316E-002pCilg 9326E002 9.316E-002  2088E-001 1.009E-00T 0.45 0.0933

TL-210 20861 $.981E-002pCilg 6709E-002 6697E-002  2.234E-001 1.079E-001 031 00671

u-235 281 2.461E-001pCilg 6.52JE001  6520E-007 2 165E+000 1.072E+000 011 06522

Y-88 74 1.431E-002pCilg 35456002 3544E002  7939E-002 3.227E002 018 €.0355

ZN6S 3 2.116E-001pCilg 1817E-001  1.814E-001  6.031E-001 2918E001 0.35 01817 B

ZR85 7 9.079E-002pCilg 6.198E002 6 180E-002  3.17JE001 1.520E-001 0.29 0.0620
Laboratory Control Sample Information
Sample ID WRKNO Apalyte Activity StdAdded Recovery ZFactor
LCS 160-442823~2-A LCS 160-442823-2-A  CS$-137 2478E+001 pCig 2.750E+001 97.19% 05172

CO-60 1.060E+001 pCilg 1.145E+001 95.04% 09417
AM-241 9.548E+001 pCilg 9.662E+001 98.82% 02149
Sample Duplicate Information
Sample ID Dup Sample ID Samp Activity Dup Activity RPD RER DER Fiag ZFactor
9/17/2019 10:54:26 AM Page2 of 4 RadCapture, version 5.2.12, released 7/8/2019
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]Blanks Information I

Activity
-2.670E-001
8.076E-003
2.302E-002
-9.497E-003
2.048E-002
-5.370E-002
4.138E-001
-3.668E-003
-1.420E-002
-4.888£-002
-3.981E-002
1.2238-001
2431E+4002
9.176E-003
1.703E-002
0.000E+000
1.966E-002
4.419E-002
4.158E-002
8.727€-003
2.064E-002
-6.800€-004
-5.97E-002
5.739E-002
4.922£-003
-1.613E-002
2.338E-001
-2.806E-002
2.834E-002
7.038E-002
2.782E-001
-3.444E-002
8.881E-003
1.554€-003
-3.610E-002
-4.305€-003
-3.196E-001
-3.262€-001
5.449E-002
2.105E-002
4.506E-002
-3.259E-002
3.923E-003
9.977E-002
5.696E-002
1.829E-002
5.165E-001
5.654€-002
5.529E-002
-3.788E-001
£.436E-001

SamplD
MB 160-442823~1-A

MB 160-442823~1-A
M8 160-442823-1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823-1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442623~1-A
MB 160-442823~1-A
MB 160-442623~1-A
M8 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
M8 160-442823~1-A
MB 160-442823~1-A
MB 160-442823-1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
ME 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A

9/17/2019

WRK
M8
MB
M8
M8
MB
MB
MB
MB

v

EEPESEEES

10:54:26AM

Analyte
AC-228

AG-108M
AG-110M
AM-241
BA-133
BA-140
BE-7
Bl-207
Bl-210M
Bl-212
Bl-214
CD-108
CD-113M
CE-139
CE-141
CE-144
CF-249
CF-251
Cco56
cO-57
Co-58
CQO-60
CR-51
CS-134
CS-136
C8137
EU-152
EU-154
EU-155
FE-59
GA L8
GD-153
HF-181
HG-203
13
IR-192
K-40
KR-85
LA-140
MN-54
NA-22
NB-84
NB-35
ND-147
NP-237
NP-239
PA-231
PA-233
PA-234
PA-234M
PB-210

Page 3 of 4
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UncTotal
1.221E-001
2.308E-002
2.088E-002
4.816€-002
2.342E-002
1.253E-001
1.266E-001
2.589E-002
3.524E-002
4.215E-001
6.986E-002
5.078E-001

2.488E+002
1.152E-002
1.988E-002
3.266E-002
3.165E-002
7.716E-002
1.830E-002
1.124E-002
2.951E-002
1.850€-003
2.692E-001
2.362E-002
1.775E-002
3.318E-002
7.497E-002
3.302E-002
4 016E-002
3.167€-002
1.396E+000
4.289E-002
1.492E-002
1.954E-002
4.098E-002
2.237E-002
3.711E-001
9.021E+000
2.5326-002
3.117E-002
2.028€-002
3.136E-002
2.587E-002
2.329€-001
1.3026-001
6.185E-002
7.402E-001
9.581€-002
7.081E-002
4 634E+000
5.026E-001

ZFactor
-2.1868
0.3499
1.1024
-0.2058
0.8744
<0.4285
32697
£0.1447
0.4029
0.1160
<0.5698
0.2408
09773
0.7962
08563
0.0000
0.6213
05727
22722
0.7767
0.6097
0.3677
-0.2079
24301
0.2773
0.4862
31193
0.8499
0.7056
22222
0.1993
0.8028
0.6621
0.079%
0.8810
0.1924
0.8614
0.0362
21521
0.6753
22222
-1.0392
0.1516
0.4284
0.4375
0.2957
0.6977
0.5902
0.7808
0.0817
-1.0817

RadCapture, version 5.2.12, released 7/8/2019

12/31/2019




MQO

MB 160-442823~1-A MB PB-212 2.182E-002 5.574E-002 0.3915
MB 160-442823~1-A MB PB-214 -1.606E-002 2.120E-002 07576
MB 160-442823~1-A MB PM-144 2.009E-002 2.556E-002 0.7861
MB 160-442823~1-A M8 PM-148 0.000E+000 1.429E-002 0.0000
MB 160-442823-1-A MB RA-226 8.911E-001 5.769€-001 -1.5448
MB 160442823~1-A MB RH-106 -3.984E-001 5691E-001 0.7001
MB 160-442823~1-A MB RU-103 -1.800E-002 3.639E-002 04947
MB 160-442823~1-A MB SB-124 -1.501E-002 3.062E-002 0.4903
MB 160-442823~1-A MB $B-125 7.401E-002 1.104E-001 0.6704
MB 160-442823~1-A M8 SC46 0.000E+000 6.658E-003 0.0000
MB 160-442823~1-A MB SN-113 2.050E-002 3.569E-002 05713
MB 160-442823~1-A MB SN-126 15226001 2,089E-001 0.7283
MB 160-442823~1-A M8 TA-182 -2.146E-001 2.5326-001 0.8474
MB 160-442823~1-A MB TC-99M 1.200E-002 B.06BE 003 14873
MB 160-442823~1-A MB TH-227 5.859E-002 4.199E-002 1.3951
MB 160-442823~1-A MB TH-229 2.743E001 2554E-001 10741
MB 160442823~1-A M8 TH-234 4.1426-001 2.246E001 1.8439
MB 160-442823~1-A MB TL-208 1.547E-002 2.050€-002 0.7547
MB 160-442823~1-A MB TL-210 2.520E-002 2.582E-002 09760
MB 160442823-1-A MB U-235 -7.543E003 1.229E-001 0.0613
MB 160-442823~1-A MB Y-88 -2.074E-003 4.228E-002 0.0491
MB 160-442823~1-A ME ING5 0.000E+000 3.183E-002 0.0000
MB 160442823~1-A M8 ZR-95 0.000E+000 1.088E-002 0.0000
9/17/2019 10:54:26AM Page 4 of 4 RadCapture, version 5.2.12, released 7/8/2019
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Reagent

Tuna Can 00003




1380 Seaboard Industrial Blvd.
Atlanta, Gezorgia 30318

Tel 404-352:8677

Fax 404:352:2837

§ Eckert & Ziegler

Ana|ytics www.analyticsinc.com
CERTIFICATE OF CALIBRATION .
Standard Radionuclide Source
90099
1.0 Litex Sand in 1 Liter Wide Mouth HDPE Silgan Jar
Customer: TestAmerica St. Louis / Earth City, MO

P.O. No.: 2454150, Item |

Reference Date: 0l-Jan-2012 12:00 PM EST Grams of Master Source: 0.017180

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibxated by
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and
Tecknology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.185,
Revision 2, July 2007, and compliance with ANSI N42.22-1995, "Traceability of Radiocactive Sources to NIST."
EZA is accredited by the Healtl Physics Society (HPS) fox the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Customers may report any

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean,
VA 22101.

Master Uncertainty* , %
Gamma-Ray Half-Life, Source* This Source Type Calibration
Nuclide  Energy (keV) Days yps/gram YpS Uap  Ug U Method*
Pb-210 46.8 8.109E+03 3.084E+03 0.1 2.1 4.1 4 LS
Am-241 59.5 1.580E~08 2.037E+03 0.1 1.7 3.8 41 LS
Cd-109 88.0 4 ,626E~02 1.677E+08 2.881E+03 0.5 2.3 4.1 HPGe
Co-87 122.1 2.718E~02 8.795E+04 1.811E+03 04 2.0 4.1 HPGe
Ce-139 165.9 1.376E+02 1.248E+08 2.139E+03 04 1.9 3.9 HPGe
Hg-203 279.2 4.661E+01 2. 707E+05 4 651E+03 0.3 19 3.8 HPGe
Sn-113 © 391.7 1.151E+02 1.788E+08 3.015E+03 04 1.9 3.9 HPGe
Cs-137 661.7 1.098E+04 1.128E+08 1.938E+03 0.7 19 4.0 HPGe
Y-88 898.0 1.066E+02 4 .228E+08 7.264E+03 08 1.9 3.9 HPGe
Co-60 1173.2 1.925E+03 2.084E+05 3.380E+03 06 1.9 40 HPGe
Co-60 1332.8 1.925E+03 2.084E408 3.581E+03 0.7 1.9 4.0 HPGe
Y-88 1836.1 1.066E+02 4.476E+05 7.690E+03 07 1.8 4.0 HPGe

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.

Calibration Methods: 417 LS - 4 pi Liquid Scintillatior. Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
[onization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2, See NIST Technical Note 1297, "Guidelines for
Evaluating and Expressing the Uncextainty of NIST Measurement Results."

MGS Caerti‘icate, Rev 3 04-08-200

(Certificate continued on reverse side)

12/31/2019
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Comments:
1580 grams of sand. Homogenous down to 10 grams aliquot.
This standard will expire one year after the reference date.

Source Prepared by:

Z. Dimitrar'a, Radiochemist

L Rpproved: —'—%5’; L/\ Date:

].D. McCorvey, Counting Room Man&ger

MGS Certificate, Rev 3 04-08-2010

20 TIRN (L
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Reagent

Tuna Can 00006




1380 Seaboard Industrial Blvd.
N Atlanta, Georgia 30318
*® [ckert & Ziegler Tel 404-352-8677
Fax 404-352:2837
Analytics www.analyticsinc.com

- * CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

83814-334
1.0 Liter Sand in 1 Liter Wide Mouth HDPE Silgan Jar

Customer: Test America St. Louis
P.O. No.: 2395112, item |}

Reference Date: 0l-Jan-2011 12:00 PM EST Grams of Master Source: 0.0169217

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics
(EZA) maintains traceability to the National Institute of Standards and Technology through a
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February,
1979, and compliance with ANSI N42.22-1998, "Traceability of Radiocactive Sources to NIST." EZA is
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Custorers may report any
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402,
McLean, VA 22101,

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration

Nuclide Energy (keV) Days yps/gram Yps Ug Up U Method
Pbh-210 46.5 8.120E+03 3.021E+03 0.1 2.1 4.1 4 LS
Am-241 59.6 1,580E+08 2.090E+03 0.1 1.7 358 411 LS
Cd-109 88.0 4.626E+02 1.697E+05 2.873E+03 0.8 2.3_ 4.9 HPGe
Co-57 122.1 2.718E+02 8.711E+04 1.475E+03 0.5 2.0 4.1 HPGe
Ce-139 165.9 1.376E+02 1.247E+05 2.111E+03 05 1.9 3.9 HPGe
Hg-203 279.2 4.661E+01 2.733E+038 4.660E+03 04 19 3.9 HPGe
Sn-113 391.7 1.151E+02 1.769E+05 2.994E+03 05 1.9 3.9 HPGe
Cs-137 661.7 1.098E+04 1.109E+05 1.877E+03 07 1.9 4.0 HPGe
Y-88 - 898.0 1.066E+02 4.224E+08 7.180E+03 0.8 1.9 356 HPGe
Co-60 1173.2 1.925R+03 ~ 2.142E+05 3.626E+03 068 19 4.0 HPGe
Co-60 1332.5 1.928E+03 2.143E+08 3.627E+03 06 1.9 4.0 HPGe
Y-88 1836.1 1.066L+02" 4 472E+08 7.870E+03 05 1.9 3.9 HPGe

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.

Calihration Methods:4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC
- lonization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2, See NIST Tcchnical Note 1297, "Guidelines for
Fvaluating and Expressing the Uncertainty of NIST Measurement Results.”

(Certificate continued on reverse side)

MGS Cettificate, Rev 2 089-28-2009

Pagsd00019
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Comments:
1850 grams of sand. Homogeneous down to 10 gram aliquot.
This standard will expire one year after the reference date.

Source Prepared by:

7 Dimitrova, Radiochemist

QA Approved: ; >

]. D. McCorvey, QA Manager Blternate

MGS Ceriificate, Rev 2 03-28-2009

Date: 'Z(li “\
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